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nhis  report  describes  the  results  of  the  second  year  effort  of  a two-year 
research  program.  The  program  was  directed  toward  improving  the  capability 
of  U.S.  Army  Aviation  Maintenance  Operations.  The  objectives  of  the  overall 
program  were  to  explore  those  organizational  factors,  emphasizing  incentive 
structures,  that  influence  aviation  maintenance  performance  effectiveness 
and  efficiency.  The  current  effort  was  directed  toward  performing  a ^ 

demonstration  study  based  on  one  of  the  initial  year's  recommendations, 
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20.  (Continued) 

which  included  the  finding  that  it  may  be  more  profitable  to  reduce  existing 
disincentives  rather  than  produce  additional  incentives.  One  such  disincentive 
was  that  of  inefficient  manpower  scheduling  for  non-maintenance  activities. 

A new  scheduling  system  was  experimentally  tested  within  a operational  U.S. 

Army  Aviation  Maintenance  installation  using  an  Organization  Development 
intervention  strategy.  This  system  was  a work  pool  approach  and  involved 
utilizing  a small  segment  of  the  work  force  to  perform  taskings  on  a team 
rotational  basis.  Successful  results  were  obtained  in  two  major  areas:  (1) 
the  reduction  in  primary  MOS  job  interruptions;  and  (2)  increased  manpower 
control  for  work  station  supervisors.  ^ 
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1.  INTRODUCTION 


1 . 1 Overview 

This  report  presents  the  results  of  the  second  year's  effort  in  a research 
program  directed  towards  improving  the  maintenance  capability  in  U.S.  mili- 
tary maintenance  systems.  The  intent  of  the  program  was  to  explore  those 
organizational  factors,  emphasizing  incentive  structures  that  influenced 
maintenance  effectiveness  and  efficiency,  which  might  be  responsible  for 
the  high  costs  of  the  military  maintenance  operations.  The  technical 
approach  combined  both  descriptive  and  analytical  methodologies.  In  the 
first  year  of  study  the  focus  was  on  a comparative  examination  of  U.S. 
military  and  civilian  groups  performing  maintenance  on  equivalent  arid 
representative  light  helicopter  systems.  The  research  goal  of  the  first 
year's  effort  was  to  utilize  the  obtained  data  to  generate  recommendations 
for  improving  the  effectiveness  and  efficiency  of  aviation  maintenance 
through  adding  additional  incentives  or  reducing  existing  disincentives. 

The  research  goal  for  the  second  year  was  to  select  one  or  more  of  the 
first  year's  recommendations  that  was  feasible  to  test  within  the  confines 
of  contract  activity,  convert  the  recommendation(s)  into  a testable  hypoth- 
esis and,  perform  a demonstration  study  using  an  intervention  strategy  on  a 
operational  U.S.  Army  aviation  installation. 

1 . 2 Background 

1.2.1  Problem  Statement.  The  role  of  the  Department  of  Defense  is  to 
provide  for  the  national  security  of  the  United  States.  The  activities 
and  costs  required  to  maintain  the  national  security  have  changed  dramati- 
cally since  the  days  when  only  a relatively  small  military  force  existed 
and  very  little  equipment  was  available  in  the  military  inventory.  For 
example,  in  the  1930's,  the  top  speed  of  the  nearly  1000  aircraft  in  the 


Army  Air  Corps'  inventory  was  about  200  miles  per  hour.  A relaxed  attitude 
prevailed  among  defense  planners,  and  it  was  generally  assumed  that  a year 
or  two  would  be  available  to  the  Uniced  States  to  mobilize  both  people  and 
industry  to  meet  any  hostile  challenge. 

Drastic  changes,  however,  have  occurred  within  the  world  situation  over 
the  intervening  decades.  A great  many  more  people  are  now  involved  in  the 
defense  of  the  Nation  and  in  the  maintenance  of  an  all-services  inventory 
of  thousands  of  aircraft,  missiles,  and  other  systems.  At  the  same  time, 
the  quantity  and  sophistication  of  military  weapons  of  other  nations  has 
also  increased,  and  the  United  stales  is  no  longer  isolated  from  direct  or 
surprise  attack.  In  the  environment  of  today's  world,  the  time  available 
for  mobilization  of  military  forces  has  been  reduced  from  years  and  months 
to  perhaps  as  little  as  a few  hours.  As  we  cannot  delay  mobilization  until 
after  hostilities  have  begun,  it  is  necessary  for  military  forces  to  main- 
tain a constant  state  of  readiness  and  to  be  capable  of  responding  rapidly 
to  any  situation.  The  multitude  of  situations  into  which  the  military  can 
be  called,  coupled  with  the  mix  of  weapons  and  hardware  required  to  counter 
those  situations,  makes  the  success  of  any  modern  day  military  mission 
dependent  on  the  continued  readiness  of  military  people  and  equipment. 
Military  equipment  readiness  is  thus  a fundamental  element  in  the  defense 
of  the  Nation.  The  role  of  maintenance  forces  within  the  Department  of 
Defense,  accordingly  is  to  sustain  equipment  in  a state  of  operational 
readiness,  consistent  with  the  demands  of  the  operating  forces,  and  to  do 
this  at  the  lowest  possible  costs. 

1.2.2  Costs  of  Maintenance.  Maintenance  costs  have  soared  in  recent  years. 
Recent  studies  (Smith  et  al . , 1970;  Turke,  1977)  estimate  the  costs  of 
maintenance  to  be  from  20  to  30  percent  of  the  DoD  budget.  Unfortunately 
these  cost  figures  only  portray  the  overall  costs  of  maintenance.  Current- 
ly, there  is  no  system  in  the  military  services  which  accurately  computes 
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separate  costs  of  support  systems  and  subsystems.  A general  Accounting 
Office  audit  report  (1971)  revealed  the  cost  accounting  practices  varied 
so  widely  among  the  services  and  within  services  that  no  meaningful  com- 
parisons of  activities  performing  similar  work  could  be  made.  The  apparent 
reason  for  this  is  that  there  is  no  single  appropriations  agency  that 
totally  finances  maintenance  functions.  Funds  for  maintenance  come  from 
such  agencies  as  military  personnel,  operations  and  maintenance,  procure- 
ment, and  military  construction.  Many  "within  house"  funds  such  as  man- 
power, supply,  transportations  and  so  forth  ultimately  end  up  being  used 
for  maintenance.  Nevertheless,  a low  estimate  places  the  cost  of  depot 
and  unit  level  weapon  system  and  equipment  maintenance  at  $18  to  $20  billion 
with  approximately  $6.5  billion  of  that  going  to  depot.  The  problem  with 
specifying  the  cost  of  maintenance  below  the  depot  level  is  that  manpower 
and  other  resources  utilized  for  maintenance  at  the  unit  level  are  also 
utilized  for  other  tasks  associated  with  other  military  duties.  On  the  one 
hand,  high  levels  of  funding  appears  necessary  in  order  to  sustain  a high 
quality  of  maintenance  and  in  turn,  a high  level  of  equipment  readiness. 

On  the  other  hand,  maintenance  costs  must  be  controlled  to  free  funds  for 
the  modernization  of  defense  capabilities.  New,  complex,  technological 
weapon  systems  generate  added  costs  associated  with  personnel  selection, 
placement,  and  training.  Other  cost  factors  associated  with  complexity 
are  the  high  cost  of  parts  and  the  increased  maintenance  man-hours  required 
to  maintain  equipment  readiness.  It  is  usual  to  expect  that  the  mainten- 
ance costs  of  a weapon  system  in  many  cases  exceed  those  of  acquiring  the 
system  initially.  The  acquisition  cost,  although  given  more  publicity,  is 
often  not  the  major  cost  of  a system.  The  cost  of  the  long  term  commitment 
cannot  be  accurately  known  at  the  outset.  It  thus  becomes  essential  to 
devise  procedures  for  controlling  costs  c-vei  the  equipment's  entire  life 
cycle.  As  the  costs  of  maintenance  have  grown  in  both  magnitude  and  im- 
portance, the  need  for  control  has  been  specifically  recognized.  This  has 
resulted  in  the  placement  of  the  Office  of  Maintenance  Policy  under  the 
directorship  of  the  Deputy  Assistant  Secretary  of  Defense  (Tur.te,  1977). 
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1.2.3  Improving  Maintenance  Effectiveness.  There  are  a number  of 
active  ongoing  programs  to  improve  maintenance  management.  These  programs 
are  generally  designed  to  increase  readiness  and  decrease  costs  by  using 
logistics  support  planning  designed  to  control  downstream  maintenance 
workloads  and  costs. 

When  a new  weapon  system  enters  initial  production  80*  or  more  of  its 
future  maintenance  requirements  have  been  set  as  a consequence  of  design. 
Potential  maintenance  can  be  reduced  if  the  equipment  is  designed  to 
ensure  high  reliability  and  maintainability.  Logistics  support  planning 
is  a promising  long  term  solution  to  reducing  maintenance  costs.  However, 
logistic  support  planning  does  not  solve  the  immediate  problems  of  military 
maintenance  operations.  The  DoD  currently  has  a large  inventory  of  equip- 
ment varying  in  age,  type,  technology  and  degree  of  complexity.  What  is 
needed  is  a method  for  improving  effectiveness  and  efficiency  in  the 
current  operational  environment. 

In  addition  to  being  a large  proportion  of  the  military's  day-to-day 
activities,  it  is  well  recognized  that  current  systems  of  military  main- 
tenance fall  far  short  of  optimum  performance.  Even  where  maintenance 
is  effective,  in  the  sense  of  keeping  equipment  operationally  ready,  it 
is  inefficient  in  terms  of  personnel,  material,  and  time.  To  many,  it 
seems  that  the  rapid  growth  in  equipment  complexity  has  outstripped  the 
ability  of  the  system  to  prepare  and  orient  maintenance  personnel  adequately. 
As  a result,  virtually  all  recent  attempts  at  improving  maintenance  have 
focused  on  two  areas:  (1)  improving  technician  skills,  primarily  through 
training,  and  (2)  providing  cn-the-job  aids,  primarily  manuals  and  other 
technical  devices  (King  and  Duva,  197b).  Research  and  development  in  these 
treas  has  emphasized  new  types  of  equipment,  and  there  has  been  only  a 
i mi  ted  effect  on  maintenance  system  performance  (Bond,  1970). 


A major  reason  for  the  previous  lack  of  payoff  in  maintenance  research 
and  development  is  a relative  neglect  of  important  organizational  factors. 
For  instance,  Foley  (1975)  has  pointed  out  that  "methods  used  to  select, 
train,  and  promote  maintenance  personnel  in  themselves  contribute  to 
inefficient  maintenance."  Attention  to  organizational  effectiveness, 
which  includes  such  factors  as  management  policies,  incentive  structures, 
and  inter-personnel  relations,  in  addition  to  training  programs  and  task 
design,  has  caused  significant  improvement  in  other  organizational  contexts 
(Zawacki,  1374).  Attention  to  organizational  policies  and  procedures  may 
be  a highly  promising  means  of  improving  the  cost-effectiveness  of  military 
maintenance. 

Improvements  in  system  effectiveness  due  to  organizational  modifications 
have  been  previously  demonstrated  in  a large  number  of  cases.  For  example, 
Vroom  (1964)  and  Lawler  (1971)  provide  extensive  reviews  of  the  literature 
showing  that  when  organizational  policies,  incentive  systems,  and  work 
situations  are  structured  to  make  reward  (both  intrinsic  and  extrinsic) 
contingent  upon  performance,  increases  in  productivity,  job  attendance 
and  motivation  result.  Similarly,  Porter  and  Lawler  (1965)  reviewed  much 
of  the  then  current  literature  regarding  the  effects  of  organizational 
structure  on  worker  attitudes  and  performance.  Variables  such  as  span  of 
control,  work  shop  size,  and  tall  or  flat  organizational  structure,  were 
whoen  to  be  related  to  productivity,  job  satisfaction,  absenteeism,  and 
turnover. 

In  the  area  of  organizational  development,  Hitchcock  ani  Sanders  (1974) 
found  strong  relationships  between  various  dimensions  of  organizational 
climate/management  practices  and  the  criterion  of  accidents  among  munition 
workers.  Goal  setting,  as  an  organizational  practice,  has  also  been  shown 
to  improve  job  performance  (Latham  and  Kinne,  1974).  Lawler  (1969)  found 
evidence  of  increased  productivity  in  6 out  of  10  studies  which  redesigned 
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jobs  to  increase  intrinsic  motivation.  Ford  (1969)  reported  a 27%  reduc- 
tion in  turnover  through  such  efforts;  and  Bowers  (1973),  studying  23 
civilian  organizations,  demonstrated  the  effectiveness  of  organizational 
development  in  improving  decision  making  performance.  The  research  evidence, 
then,  overwhelmingly  supports  the  contention  that  organizational  policies 
and  practices  have  direct  and  significant  effects  on  personnel  performance 
and  organizational  effectiveness. 

1 . 3 Objectives 

The  principal  objective  of  this  study  was  to  identify  organizational 
policies,  practices  and  procedures  that  act  as  incentives  and/or  disincen- 
tives for  providing  cost-effective  maintenance  in  the  military.  We  have 
taken  a broad  view  of  incentives  and  disincentives  and  included  system 
characteristics,  policies,  and  procedures  which  appeared  to  impact  directly 
on  the  work  motivation  of  the  maintenance  personnel.  The  focus  has  been 
upon  those  organizational  factors  which  affect  the  work  unit  personnel  and 
immediate  supervisors  who  control  maintenance  on  a day-to-day  basis.  In 
this  context,  we  have  emphasized  that  performance  can  be  improved  both 
by  introducing  and  increasing  incentives  and  by  removing  and  decreasing 
disincentives. 

Maintenance  organizations  are  complex  structures  encompassing  a multitude 
of  factors  which  can  potentially  affect  the  overall  effectiveness  of  the 
organization.  A need  existed,  therefore,  to  structure  the  critical  organ- 
ization and  interpersonal  factors  in  a coherent  fashion  to  facilitate 
measurement  and  analysis.  A model  was  developed  for  this  purpose.  An 
organization's  effectiveness  is  seen  as  direct  consequence  of  the  behavior 
and  attitudes  of  the  individual  personnel.  Organizational  processes, 
demands,  constraints,  incentives,  philosophies,  etc.  impact  on  organiza- 
tional effectiveness  only  as  they  effect  the  performance  of  the  individual 
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worker.  The  central  focus  of  the  model  is,  therefore,  the  primary  work 
group  composed  of  supervisor  and  maintenance  personnel.  The  concept  of 
"focal  person"  is  introduced  in  the  mooe l to  denote  an  individual  person. 
Each  member  of  the  work  group  is,  in  essence,  a focal  person. 

The  model  proposed  was  not  intended  to  be  all  inclusive,  but  served  to 
direct  attention  to  important  variables  which  required  assessment,  to  docu- 
ment comparisons  between  military  and  non-military  maintenance  systems. 

The  model  is  not  unique  to  maintenance  organizations  but  is  applicable 
to  most  any  organization.  The  specific  factors  might  change  and  work 
importance  might  vary  but  the  basic  model  is  general izable.  It  is  this 
general i zabil i ty  that  made  it  attractive  for  the  compatison  of  military 
and  non-military  organizations.  A model  specific  to  military  organization 
would  have  made  meaningful  comparisons  with  non-military  organizations 
difficult  and  tenuous. 

The  basic  model  is  illustrated  in  Figure  1-1.  The  model  is  divided  into 
three  main  parts;  organizational  inputs,  work  unit,  and  organizational 
outputs.  Organizational  inputs  to  the  work  group  are  seen  as  being 
influended  by  contextual  factors  outside  the  organization.  Within  the 
work  group  unit  the  supervisor  and  co-workers  influence  the  focal  person. 
Organizational  inputs  are  seen  as  influencing  each  member  of  the  work 
group  directly  as  well  as  through  interactions.  Central  to  the  model  is 
the  importance  placed  on  the  work  group  members'  subjective  perceptions 
of  the  organization  and  themselves.  These  perceptions  directly  impact 
organizational  outputs.  For  a more  detailed  description  of  the  variables 
making  up  the  model  refer  to  Drake,  Sanders,  Crooks,  and  Welt.ian  (1977). 

The  model  is  closed  loop  in  that  information  concerning  the  organizational 
outputs  are  fed  back  and  effect  changes  in  the  organizational  inputs  and 
the  work  unit.  The  system,  itself,  is  an  open  system  in  that  it  affects, 
and  is  affected  by,  the  outside  environment. 
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The  program  objective  can  be  divided  into  the  following  specific 
subobjectives: 

First  Year  of  Study: 

(1)  Survey  and  categorize  the  critical  organizational  and 
interpersonal  factors  which  control  the  ability  of  a 
military  maintenance  system  to  deliver  effective  and 
efficient  maintenance. 

(2)  Investigate  a selected  number  of  military  and  civilian 
groups  maintaining  an  equivalent,  high  technology  system 
to  acquire,  by  questionnaire  and  interview,  comparative 
field  data  on  maintenance  organizational  goals,  structure 
and  function,  support  structure,  incentives,  and 
personnel  attitudes,  as  well  as  the  cost  effectiveness 

of  maintenance. 

(3)  Organize  and  analyze  the  field  data  so  as  to  permit 
(a)  direct  comparison  among  U.S.  systems,  and  (b) 
identification  of  the  key  organizational  factors 
contributing  to  good  and  bad  system  performance. 

(4)  Based  on  the  results  and  conclusions,  formulate 
guidelines  and  specific  recommendations  for  the 
improvement  of  maintenance  system  performance. 

Second  Year  of  Study: 

(1)  Based  on  the  first  year's  recommendations  perform  an 
experimental  study  demonstrating  the  effect  of  imple- 
menting recommendation  in  an  operational  military 
maintenance  environment. 
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Technical  Approach:  First  Year's  Program 


The  approach  of  the  study  was  to  compare  U.S.  military  maintenance 
organizations  with  U.S.  civilian  maintenance  organizations.  The  purpose 
was  to  identify  incentive  practices  which  could  be  used  effectively  in 
U.S.  military  units  to  improve  cost  efficiencies.  The  technique  used  in 
this  project  for  collecting  comparative  data  is  that  of  investigative 
reporting  and  organizational  analysis.  U.S.  civilian  and  military 
maintenance  organizations  were  critically  evaluated  to  isolate  factors 
which  could,  by  their  presence  or  absence,  hinder  military  maintenance 
efficiency.  It  was  anticipated  that  the  analysis  of  civilian  operations 
data  would  generate  hypotheses  that  may  have  been  overlooked  if  only 
military  installations  were  investigated. 


The  investigative  reporter  model  involved  essentially  following  inefficient 
nractive  up  through  the  organization  in  an  effort  to  discover  how  those 
certain  practices  originate  and  persist.  This  can  t>e  contrasted  with  most 
studies  that  only  use  organizational  analysis  which  are  usually  content 
only  to  describe  the  presence  of  the  factor.  In  essence,  the  approach 
was  to  "pick  up  a string  and  follow  it  to  its  end."  For  example,  if  it 
was  discovered  that  maintenance  personnel  were  called  off  their  jobs 
unpreaictably  to  perform  other  duties  such  as  burial  detail,  this  practice 
was  traced  to  its  source.  Who  assigned  the  men  to  other  duties?  Why 
were  maintenance  men  selected  rather  than  another  less  critical  classifi- 
cation? Can  assignments  be  made  more  predictable?  Etc.?  Such  questions 
require  moving  through,  and  up,  the  organization  from  level  to  level  to 
uncover  the  rationale  (or  lack  of  it)  that  fosters  the  inefficient 
procedure. 
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Results:  r irst  Year's  Program 


A major  finding  was  the  disruptive  characteristics  of  the  current  sched- 
uling procedures.  Characteristics  such  as  short  lead  time,  somewhat 
unpredictable  demands,  little  coordination  between  demand  sources,  demands 
originating  from  multiple  sources,  and  conflicts  between  immediate  needs 
and  long-range  priorities,  all  contributed  adversely  to  efficient  main- 
tenance practices. 

Supervisors  found  it  difficult  to  administer  proper  on-the-job  training 
(OJT).  On  the  one  hand,  activities  other  than  maintenance  appeared  to 
have  priority  over  maintenance-related  activities,  resulting  in  mechanics 
being  pulled  off  their  maintenance  job.  Maintenance  teams  end  up  short- 
handed,  yielding  an  inadequate  amount  of  time  for  maintenance  and  provision 
for  systematic  OJT.  On  the  other  hand,  many  times  the  mechanics  who  are 
pulled  off  for  other  duties  are  the  ones  who  would  be  acting  as  OJT 
trainers.  Therefore,  manpower  time  scheduling  is  not  the  only  problem, 
it  is  also  skill  level  scheduling.  Through  proper  scheduling  of  time 
and  maintaining  a balanced  ratio  between  abilities,  perhaps  OJT  could 
become  more  systemized. 

Problems  also  arise  in  scheduling  activities  within  a maintenance  unit. 
Supervisors  indicated  that  they  do  not  know  who  nor  how  many  people  will 
be  available  for  any  particular  day.  As  a result,  estimated  times  of 
task  completion  are  difficult  and  overtime  is  required  to  complete  work. 
Often,  inexperienced  mechanics  are  sent  to  perform  a task,  good  parts  are 
replaced  in  problem  isolation  attempts,  and  an  inordinate  amount  of  time 
is  spent  completing  tasks. 

Many  times  military  mechanics  do  not  finish  the  task  they  begin.  This 
results  in  a lack  of  potential  intrinsic  motivation  offered  by  task 
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closure.  In  addition,  there  is  increased  start-up  times.  Picture  the 
sequence  of  activities  that  take  place  each  time  a task  is  started.  The 
mechanic  prepares  for  the  job  by  taking  his  tool  box,  work  orders,  and 
the  appropriate  technical  manuals  to  the  work  site.  After  displaying  the 
proper  tools,  procuring  needed  parts,  and  beginning  the  job,  he  receives 
notice  that  he  is  required  elsewhere.  He  must  put  away  the  materials  and 
go.  At  this  point,  depending  on  the  priority  of  that  job,  someone  will 
take  over  or  the  originator  may  restart  the  task  when  he  returns.  If 
someone  else  takes  over,  he  must  go  through  the  start-up  procedure  as 
described  above,  and  figure  out  what  the  task  originator  had  accomplished. 

There  are  problems  in  the  transition  period  between  duties.  A manpower 
user  (i.e.,  personnel  race  relations  training)  may  require  a mechanic's 
time  for  a half  day.  Many  times  the  mechanic  is  not  seen  for  the  rest 
of  the  day.  Reasons  for  this  vary,  but  informal  conversations  with 
supervisors  revealed  that  individuals  end  up  using  the  rest  of  the  working 
day  for  personal  matters.  Unfortunately,  this  behavior  affects  both  the 
individual  and  the  entire  maintenance  unit,  because  one  way  or  another 
the  maintenance  work  must  be  completed. 

The  individual  within  the  large  military  organization  suffers  from  role 
conflict.  Frustration  conies  from  the  individual  expecting  the  mechanic 
role  to  be  primary  upon  arrival  to  the  work  station,  where  in  reality  it 
is  second  to  the  role  of  being  a soldier.  In  brief,  Army  mechanics  like 
the  field  of  helicopter  maintenance.  They  are,  in  comparison  with  civilian 
mechanics,  generally  satisfied  with  their  pay,  their  social  environment, 
and  even  their  supervisors.  However,  they  do  not  think  much  of  their  job 
as  it  is  defined  by  the  Army.  Compared  to  civilians,  they  have  less  pride 
in  their  units,  they  think  that  their  job  has  little  significance  or  task 
identity,  and  that  is  exercised  few  of  their  skills.  They  feel  their 
autonomy  is  low,  and  that  they  receive  minimal  feedback  from  the  job 
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itself.  Accordingly,  they  have  little  notification  to  perform.  They 
feel  a need  for  growth,  and  in  all  probability,  will  seek  this  growth 
outside  the  military. 
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Technical  Approach: 


1 


i 

Second  Years  Program  | 


The  focus  of  the  second  year  was  on  one  particular  organizational  variable 
identified  in  the  first  year.  Rather  than  adding  additional  incentives 
for  a demonstration  study  it  was  hypothesized  that  a reduction  of  existing 
disincentives  would  result  in  the  greatest  payoff.  The  first  year's  study 
and  the  supporting  evidence,  as  presented  below,  was  the  reason  for  this 
dec  i s i on . 


Reduce  the  Impact  of  Disruptions  on  Maintenance  Effectiveness  and 
Efficiency.  Interviews  with  military  maintenance  personnel  revealed 
an  almost  universal  belief  that  maintenance  efficiency  was  being  adversely 
affected  by  required  non-maintenance  duties  and  activities.  These  include 
such  things  as  guard  duty,  garden  and  lawn  maintenance,  burial  duty, 
parades,  barracks  inspection,  and  other  training  (CBR,  race  relations, 
etc.).  One  unit  visited  had  compiled  data  from  a two  week  period  showing 
over  50%  of  the  available  man  hours  were  lost  to  non-maintenance  activities. 
Although  it.  might  be  possible  to  reduce  the  amount  of  duties  through  the 
establishment  of  MOS  classifications  to  handle  some  of  the  routine  assign- 
ments (e.g.,  military  police  to  handle  all  guard  duty),  it  is  unlikely  that 
this  would  become  reality  nor  is  it  likely  to  materially  reduce  the  overall 
time  requirement  for  all  non-maintenance  duties.  Nevertheless,  every 
effort  should  be  made  to  reduce  the  total  non-maintenance  time  committments 
required  of  mechanics. 


j 
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It  seems  likely,  that  without  major  system  disruptions,  a procedure  could 
be  developed  to  reduce  che  impact  of  such  time  committments  on  the  overall 
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efficiency  of  the  units.  Currently,  it  is  difficult  for  maintenance 
supervisors  to  make  long  term  manpower-task  allocations  because  they  do 
not  know  what  non-maintenance  commitments  will  have  to  be  filled,  and 
who  will  be  available.  Extra  duties  or  training  classes  that  require 
a half  day  effectively  preclude  any  work  for  the  whole  day.  If  it  were 
possible  to  schedule  training  and  extra  duties  more  effectively,  it 
would  be  possible  to  reduce  the  total  maintenance  time  loss. 

The  data  show  that  military  mechanics  would  like  to  spend  more  time  doing 
maintenance.  This  indicates  that,  through  better  scheduling,  any  extra 
maintenance  time  would  probably  be  put  to  constructive  use  by  the  mechanics. 
Further,  with  better  scheduling,  it  might  be  possible  for  supervisors  to 
plan  systematic  on-the-job  training,  with  some  assurance  of  who  would  be 
available  on  a given  day.  Military  mechanic:,  rated  OJT  as  the  most  helpful 
form  of  training,  yet  supervisors  complained  that  it  was  difficult  to 
provide  OJT  because  of  the  instability  of  their  daily  work  force. 

Our  data  suggest  that  the  more  time  that  is  spent  doing  maintenance,  and 
the  less  time  lost,  the  lower  the  NORM,  NORS  and  manhours  per  aircraft 
figures.  This,  of  course,  makes  sense.  Reducing  the  impact  of  disruptions 
by  reducing  the  amount,  and  through  rescheduling,  of  disruptions  may  yield 
high  payoffs  in  efficiency  and  effectiveness. 

It  was  not  the  purpose  of  this  study  to  make  value  judgments  concerning 
the  priority  of  activities  a soldier  must  perform,  rather  it  was  to  minimize 
the  disruptive  impact  due  to  the  variability  of  manpower  allocation  on  air- 
craft maintenance.  The  approach  taken  was  to  investigate  experimentally 
the  affects  of  implementing  a new  method  for  scheduling  non-maintenance 
activities.  A pre-test/post-test  paradigm  was  used  where  baseline  data 
were  collected,  the  new  scheduling  system  was  implemented,  and  system 
evaluation  data  were  then  collected.  The  effects  of  the  new  scheduling 


system  was  evaluated  in  terms  of  changes  in  maintenance  capabilities  and 
job  perceptions.  The  goal  of  this  program  was  to  minimize  the  disruptive 
characteristics  of  the  current  non-maintenance  activity  scheduling  on 
aviation  maintenance  while  still  meeting  all  manpower  demands  required 
for  overall  system  functioning.  The  results  of  the  second  year's  program 
are  presented  in  the  following  sections  of  this  report. 


The  specific  approach  taken  involved  performing  the  following  sequencial 
tasks: 


(1)  Perform  a job  analysis  of  a representative  U.S.  Army 
aviation  system. 

(2)  Based  on  the  allocation  characteristics  formulate 
an  optimum  scheduling  strategy  considering  the 
system  constraints. 

(3)  Collect  baseline  data  including  objective  and 
subjective  measures  from  the  target  population. 

(4)  Begin  demonstration  study  by  implementing  the 

new  scheduling  method  for  non-maintenance  activities. 

(5)  Collect  evaluation  data  to  assess  the  effects  of 
the  intervention. 
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2.  JOB  ANALYSIS:  THE  HUMAN  RESOURCE 


2.1  Objectives 

The  job  of  the  U.S.  Army  individual  is  multi-faceted,  meaning  that  he  or 
she  performs  many  other  tasks  in  addition  to  the  primary  military  occupa- 
tional specialty.  Objectives  of  this  portion  of  the  study  were  to  analyze 
the  overall  job  of  aviation  maintenance  personnel  in  order  to  determine 
the  types  of  activities  performed  in  addition  to  maintenance,  the  amount 
of  time  spent  in  each  activity,  and  the  current  procedure  for  activity 
allocation.  The  purpose  of  obtaining  this  information  was  to  formulate 
a new  scheduling  approach  for  performing  all  activities  the  soldier 
performs  while  being  conducive  to  efficient  performance  in  both  aviation 
maintenance  and  other  activities. 

2.2  Approach 

The  approach  used  here  was  to  select  a representative  sample  population 
of  aviation  maintenance  personnel  maintaining  a cross-section  of  aviation 
equipment  complexity  and  perform  a comprehensive  activity  analysis.  A 
detailed  discussion  of  the  procedures  used  follows  below. 

2.2.1  Site  Selection.  Ill  Corps  and  Fort  Hood  stood  out  as  a most 
promising  location  for  the  manpower  survey,  the  reason  being  that  the 
maintenance  organizations  at  this  site  were  all  high  on  the  selection 
criteria  used  in  our  determination.  These  criteria  were:  high  opera- 
tional readiness  rates;  high  priority  given  to  equipment  maintenance; 
high  overall  organization  motivation;  research  oriented;  receptive  to  new 
ideas;  and  cooperative.  W thin  the  III  Corps  organization,  the  bUi 
Cavalry  Brigade,  the  Army's  only  air  cavalry,  appeared  particularly 
desirable.  In  one  respect,  the  size  of  the  organization  was  manageable 


but  still  representati ve  of  tie  Anqy.  In  another  respect,  the  6th  Cavalry 
is  'tself  an  Army  experiment;  as  such,  the  unit  was  experienced  in  being 
tested  and  evaluated.  Since  the  mi  inter, mce  p<=  ~sonnel  had  this  experience, 
it  i icreased  the  chance  that  we  would  obtain  normal  day-tc-day  functioning 
of  the  existing  manpower  sched.ling  procedures.  Within  the  6th  Cavalry 
Brigade,  C Troop  'f  the  4th  Squadron , of  the  9tn  Cava1ry,  and  C and  D 
conipaii°s  of  the  34th  Support  Battalion,  participated  in.  the  survey. 

C Troop  is  comprised  of  four  mapor  platoons;  War  pons  ( AH- 1 1 heli- 
copters), (?)  Reconnaissance  (III -IH  hel  icopters),  and  (3)  Service 
(maintenance).  The  maintenance  pertormeu  oy  ..he  platoons  is  at  the 
organizational  level  with  the  exception  of  th.:  service  platoon  wrier, 
performs  intermediary  maintenance.  < end  j companies  perform  diiect. 
support  mainlcrwMre  on  the  Llri-IH  and  C - 7 t*e:  i copters , respecti  ely.  In 
all  throe  units,  only  r.he  msr.powe - of  the  sei  ics  57  and  68  ere 
studies'. 

2.2.2  i'.quipmt-nt  System  Selection,  lo  focus  the  specific  ccmpa' aiive 
examination  of  U,3.  military  ariu  c,S,  exilian  maintenance  organisations, 
initial  sslcc+ion  was  made  of  a system  maintained  by  both  groups.  he 
basic  requi , error f. « of  candidate  systems  were  chui.  they  ho  ,,rnd  in  ti  e 
same,  or  nearly  th*'  s*m:-  ,\s ty  the  1 S.  military  ana  oy  Li. 3.  civilian 

organizations,  Co-’piete  systems  were  r avorea  uvei  ^crp^t-nts.  It  wt s 
also  desired  u.cr.  Ihw  :;*-i.»»*r  be  used  in  combat,  be  representative  of 
modern  mechanisms,  both  electronical  >y  end  mechanics  1 1 * , y.d  'om.i 
degree  of  criticality  in  use,  so  as  tu  provide  motivation  for  proper 
maintenance,  based  v;i  a standard  M suitabil  i bj  fo»*  the  purposes  of 
this  study , aircraft  systems  were  superior  to  otner  s,  np",  iunoterr.  were 
superior  to  airplanes,  and  light  helicopters  had  the  most  favorable 
characteristics  overall . Based  on  a sui^y  of  current  ly-avai Table  light 
hencupcc.o,  the  i"11  Muriel  tut  Jel?=ngcr  appeared  to  best  ti  l the 
criteria  for  this  study  a nO  Was  >1.  ,COt?U  " ’ ''  i uCa  i Sy.-tlit.  I :ie 


jecRinger  he1  i copter  is  a single-crew,  4 to  5-pe>-son  rielicooter  powered  by 
an  A 1 son  turbine  engine.  It  weighs  about.  3,000  pounds,  has  a maximum 
speec  if  120-140  knots,  and  climbs  to  20,000  feet  in  the  civilian  version. 
For  tie  purposes  of  the  -Mrst  year's  study,  three  main  configurations  were 
used:  ';)  Model  0H-58A  Kiowa  (the  Army;s  version),  (2)  Model  2Q6B 
■JetRai  g>i  r (the  civilian  i/ersion),  (3)  Model  TH-57A  Sea  Ranger  (the  Navy 
version i . Ihe  Anvy's  version,  flic  1'iowa..  is  shown  in  Figure  2-1.  As 
a multi-purpose  ai  rut  aft,  the  Jet?.*1  <j*r  featured  a variety  of  subsystems; 
these  iv  lude:  (1)  airframe,  (2)  powjrplant,  (3)  transmission  and  drive- 
train,  (1)  flight  control , (5)  fuel  and  oil,  (6)  electrical,  (7j  aviunics, 
and  (8)  • .iterior  arid  vent  nation.  In  addition,  the  aircraft  can  be  fitted 
with  various  accessories  for  its  special -purpose  applications.  Each 
subsystem  involves  individual  problem'  of  check-out,  diagnosis  and  parts 
supply,  ai  1 can  Lie  taken  as  representative  of  similar  systems  in  the  same 
category 


For  the  second  year  program  the  scope  of  ecuipment  complexity  was  broadened 
to  include  other  helicopter  systems  in  addition  to  the  JetRanger.  The 
JetRanger  w.r>  wall -suited  for  military  and  civilian  opera  tier,  comparison, 
but  was  net  adequate  ^n  making  comparisons  within  military  maintenance 
organization,.  It  be. one  apparent  enat  the  JetRanger  was  relatively  too 
simple  to  maintain  as  compared  to  other  he’icopters  in  the  military 
inventory,  il rough  observation  of  the  system  we  found  that  groups  main- 
taining th*  JetRanger  were  higher  on  certain  performance  measures  (i.e., 
Operations1  !'«,<  diness  Rites)  than  groups  maintaining  other  helicopter 
systems.  Tti:  gave  the  outward  appearance  that  some  maintenance  groups 
were  better  thar.  other  naintenance  groups,  whereas  in  reality  it  was  the 
complexity  oF  the  aircraft  which  caused  the  variance.  Therefore,  more 
complex  helicopter  systems  uf  the  UH  IH  (see  Figure  2-2),  the  A!!  10  (set 
Figure  2-3),  arid  the  C -47  (see  Figure  2-4)  were  included  in  the  study. 

A representative  sample  of  Army  maintenance  was  thus  obtained  which  was 
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more  indicative  of  the  overall  maintenance  performance  picture.  The  more 
simplistic  maintainability  of  the  JeLRanger  would  have  been  likely  to 
absorb  any  recordable  performance  change  as  the  result  of  implementing  a 
new  manpower  scheduling  method.  By  increasing  the  range  of  maintenance 
difficulty,  changes  in  performance  measures  relating  to  the  intervention 
would  be  measurable.  The  physical  characteristics  which  differentiate 
the  equipment  systems  are  displayed  in  Table  2-1. 

2.2.3  Activity  Analysis . Certain  information  was  required  to  perform 
the  job  requirements  analysis.  One  category  of  information  sought  was  an 
estimate  by  maintenance  supervisors  of  the  manpower  requests  they  received 
and/or  administered  in  addition  to  aircraft  maintenance.  Within  this 
category,  the  information  required  included  such  items  as  demanding 
sources,  number  of  requests,  task  duration,  etc.;  in  general,  those  kinds 
of  information  indicating  the  flow  of  taskings  from  the  originator  through 
to  the  individual  mechanic  who  performs  the  task.  The  second  category 

of  information  desired  was  a day-by-day  account  of  each  maintenance  person 
at  the  wrench-turning  level.  Within  this  category,  the  information 
required  included  the  time  spent  on  aircraft  maintenance  as  opposed  to 
the  time  spent  on  other  soldier  activities.  The  information  desired  was 
a quantitative  account  of  where  maintenance  people  spent  their  day  and 
a description  of  the  sundry  activities  he  or  she  performs.  Based  on  the 
information  needed,  two  data  collection  forms  were  developed:  (1)  the 
Task  Demands  Form  (for  supervisors),  and  (2)  the  Daily  Task  Diary  (for 
mechanics) . 

2.2.4  Task  Demands  Form.  This  form  required  responses  to  six  items  for 
every  task  received  (see  Appendix  B-l): 

(1)  Demanding  Agency  of  Person  - Tasking  organization. 

(2)  Lead  Time  - The  amount  of  time  the  supervisor  was  given  to 


provide  a person  to  perform  the  task. 
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TABLE  2-1.  HELICOPTER  SYSTEM  COMPARISON 


3 
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MANUFACTURER 

BELL  (MODEL  206) 

BELL  (MODEL  205) 

BELL  (MODEL  209) 

80EING  (MODEL  114) 

Ood  designation 

0H-58A 

UH'IH 

AH-  IG 

C-47C 

Popular  name 

Kiowa 

Huey 

Cobra. 

Chinook 

j Number  in  crew 

2 

2 

2 

3 

Nunber  of  passengers 

2 

11 

0 

4*. 

Maximum  height  (ft. ) 

9.6 

1A.8 

13.6 

18.7 

Empty  weight  (lbs.) 

1 ,561 

5,210 

5,501 

21,735 

Normal  gross  weignt 

3,000 

9,500 

9,500 

46,000 

Maximum  speed  (MPH) 

138 

127 

219 

190 

Hover  ceiling  (n  ground  effect  (ft.) 

o 

o 

«o 

o 

13,500 

3,500 

15,000 

Still -air  range  (Mi . ) 

320 

289 

389 

432 

Mission 

Observation 

Transport 

Attack 

Heavy  Transport 

(3)  Reason  for  Request  - The  function  for  which  the  person(s) 
are  tasked. 

(4)  Number  of  People  Sent  (Names)  - How  many  people  are  sent 
for  a particular  tasking  and  who  are  they. 

(5)  Total  Time  Requested  to  Perform  Task  - The  length  of  time 
required  to  perform  the  particular  task. 

( 6 ) Agency  of  Person  to  Whom  This  Request  is  Passed  (if  any)  - 
The  number  of  supervisory  levels  the  tasking  is  passed  to 
before  it  reaches  the  person  who  will  perform  the  task. 

The  objectives  of  this  form  were  to  determine  the  variability  between 
taskings  and  within  taskings,  and  to  illustrate  the  flow  patterns  of 
taskings.  Supervisors  were  instructed  on  how  to  fill  out  the  form  and 
were  asked  to  complete  and  drop  them  into  a data  collection  box  (which 
was  provided)  every  day  for  a thirty-day  period.  This  period  ranged  from 
5/1/78  to  5/31/78. 

2.2.5  Daily  Task  Diary.  The  daily  task  diary  was  developed  for  direct 
man-hour  accounting  and  was  accomplished  by  soldiers  maintaining  a daily 
activity  diary  (see  Appendix  A-l).  From  interviews  with  several  mainte- 
nance personnel,  a taxonomy  of  activities  was  generated  to  encompass  the 
most  probable  jobs  a soldier  might  perform  in  a normal  peacetime  operation. 
Where  there  was  a behavior  not  described,  the  form  has  a place  to  write 
a description  of  that  particular  activity.  These  activities,  represented 
by  an  acronym,  were  placed  on  a 24-hour  time  scale.  Activities  and  their 
operational  definitions,  as  were  used  in  this  study,  are  displayed  in 
Table  2-2.  The  form  itself  was  reduced  and  put  onto  a 3 x 5 card.  This 
was  done  because  mechanics  tend  to  mutilate  any  paperwork  they  have  to 
hold  onto,  due  to  the  nature  of  the  job.  The  3x5  card  size  was 
selected  because  it  easily  fit  into  the  military  work  uniform  (fatigues) 
pockets,  and  was  made  of  a heavy  gauge  paper  to  be  more  durable  than 
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regular  paper.  Mechanics  were  instructed  on  how  to  fill  out  the  forms 
and  were  told  to  fill  out  cards  every  day  they  worked  during  the  period 
of  5/1/78  to  5/31/78.  Cards  were  put  into  a collection  box  so  designed 
that  it  indicated  a valid  Department  of  Defense  study.  This  was  done 
so  that  the  mechanic  would  respond  honestly  to  the  survey,  especially 
when  indicating  activities  such  as  slacktime. 

2 . 3 Results  of  Survey 

2.3.1  Task  Demands  Form.  The  overall  return  rate  for  the  task  demands 

form  was  64%.  Figure  2-5  illustrates  the  differences  between  units  in 
response  to  the  survey.  Unit  number  one  gave  a good  return  rate  (72%), 

unit  number  three  gave  a moderate  return  rate  (52%),  and  unit  number 

two  gave  a poor  return  rate  (19%).  It  is  not  known  whether  supervisors 
in  the  lower  responding  units  didn't  document  taskings  for  a particular 
day  because  there  were  no  taskings,  or  there  were  taskings  which  they 
'ailed  to  report.  We,  therefore,  are  not  sure  that  the  data  received  for 
a particular  unit  is  a function  of  actual  tasking  demands  or  a function 
of  the  return  rate.  For  example:  If  unit  X shows  four  times  the  amount 
of  taskings  for  the  firing  range  as  does  unit  Y,  is  this  because  unit  X 

goes  to  the  firing  range  more  frequently  than  Y?  Or  is  it  because  unit  Y 

failed  to  report  all  of  its  taskings?  Analyzing  the  combined  units' 
tasking  data  reduces  the  possibility  of  extraneous  variables  affecting 
the  data,  and  yields  a good  overall  triple,  achieving  the  objectives  of 
the  survey.  That  is,  to  determine:  (1)  where  the  sources  of  task  demands 
originate;  (2)  the  different  kinds  of  taskings;  and  (3)  tasking  procedures. 

2.3.2  Dai ly  Task  Diary.  The  return  rate  of  the  daily  task  diary  is  not 
as  critical  as  the  task  demands  form.  A higher  or  lower  return  rate 
indicates  the  magnitude  of  the  sample  size  and  thus  the  strength  of  the 
conclusions  that  can  be  drawn;  whereas,  with  the  task  demands  form,  a 
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FIGURE  2-5. 

.THE  NUMBER  OF  TASK  DEMAND  FORMS  RETURNED 
BY  THE  SUPERVISORS  IN  THE  THREE  UNITS  SURVEYED 
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differential  low  return  rate  among  units  may  have  dubious  meaning.  The 
data  obtained  from  the  activity  diary  is  very  impressive  in  terms  of  the 
large  number  of  persons  responding  (see  Table  2-3).  A total  of  132  persons 
responded,  which  accounted  for  12,180  man  hours.  In  other  words,  these 
data  represent  5.86  man  years  of  work. 

One  possible  caveat  of  the  data  is  that  observing  the  manpower  requirements 
for  only  the  month  of  May  is  possibly  not  representative.  It  may  be  that 
any  one  30-day  period  in  the  military  setting  is  not  enough  time  to  docu- 
ment all  the  activities  which  may  occur.  The  non-maintenance  tasks 
performed  in  May  are  not  necessarily  the  same  tasks  which  will  be  per- 
formed in  December.  This  is  due  to  the  fact  that  many  things  have  annual 
requirements,  such  as  training,  and  can  be  performed  any  time  within  that 
time  span.  Other  taskings  are  seasonal  in  nature.  For  instance,  life- 
guards are  called  for  in  the  summer  months,  whereas  animal  preserve 
guards  are  called  for  during  the  hunting  season.  Therefore,  with  the 
multitude  of  tasks  the  military  person  performs,  the  whole  array  of  tasks 
could  be  different  for  each  different  month.  Although  a large  number  of 
tasks  performed  by  the  military  mechanic  may  not  be  represented  here,  a 
more  than  sufficient  number  of  cases  are  presented  to  evaluate  how  the 
current  system  of  human  resource  scheduling  functionally  operates. 

2.3.3  Survey  Data  Organization.  The  results  from  the  survey  are 
presented  in  two  major  sections.  The  first  section  is  an  analysis  of 
tasking  data  obtained  from  the  Task  Demands  Form.  This  section  includes 
the  activities  and  subsequent  taskings  that  occurred  during  the  survey 
period,  along  with  the  sources  of  manpower  demand.  Characteristics  of 
the  current  manpower  demand  are  identified  through  the  parameters  of 
(1)  percent  of  total  requests,  (2)  percent  of  total  people  requested, 

(3)  percent  of  total  task  time  requested,  and  (4)  percent  of  the  total 
manpower  to  perform  tasks.  These  characteristics  include  activities 
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TABLE  2-3.  RETURN  RATE  FOR  THE  DAILY  TASK  DIARY 


# of  Persons 

Uni  t 

Respondi ng 

2 

43 

3 

52 

Total 

132 

Average  # 
of  Cards 
Per  Person 


# of  Cards 
Possible 

Return 

Rate 

814 

45% 

903 

49% 

1144 

42% 

2861 

45% 

«•  -JO*  * 


performed  during  the  survey  period,  except  for  aircraft  maintenance. 

The  purpose  of  this  part  of  the  survey  was  twofold.  On  one  hand,  it  was 
to  determine  the  taskings  levied  that  required  taking  manpower  away  from 
maintaining  helicopters;  on  the  other  hand,  it  was  to  assess  the  flow  of 
tasking  information  from  the  demand  origination  to  the  parson(s)  who 
actually  perform  the  task.  The  second  section  involves  identification 
of  all  the  activities  a mainten.  nee  person  performs,  including  both 
maintenance  and  non-maintenance  activities.  This  information  was  obtained 
by  mechanics  maintaining  a daily  activity  diary.  The  purpose  of  this 
part  of  the  survey  was  for  a direct  man-hour  accounting  of  what,  mechanics 
do  on  a routine  daily  schedule. 
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2.4  Task  Demands  Analysis 

Supervisors,  from  Platoon  Sergeants  down  to  Team  Leaders,  were  given  a 
Task  Demands  Form  to  record  all  tasking  demanus  placed  on  them  during  the 
course  of  a day  for  a 30  day  period.  The  information  obtained  included: 
(1)  the  tasking  source,  (2)  how  much  leadtime  was  given,  (3)  the  purpose 
of  the  tasking,  (4)  the  number  of  persons  requested,  and  (5)  the  time 
requirements  for  each  tasking. 


A list  of  activities  was  generated  from  the  tasking  information  obtained 
from  the  Task  Demands  Form.  These  activities  represent  the  taskings 
that  were  levied  during  the  survey  period.  For  ease  of  discussion,  the 
activities  were  grouped  into  six  categories,  according  to  the  source 
to  which  the  taskings  originated.  The  categories  consist  of  taskings 
for  classroom  training,  taskings  for  job  related  activities^  and  taskings 
that  originated  from  different  levels  of  command.  Classroom  training 
activities  were  those  functions  that  occurred  in  a classroom  atmosphere. 
Job  related  activites  were  functions  soldiers  performed  as  part  of  their 
overall  job,  in  addition  to  aircraft  maintenance.  Requirements  for  man- 
power were  requested  at  various  times  by  different  levels  of  command. 
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The  levels  of  command  using  manpower  were  identified  as  Troop,  Squadron, 
Brigade,  and  III  Corps.  In  most  other  military  command  structures,  the 
Brigade  level  would  be  followed  by  the  Division  level,  but  as  previously 
indicated,  the  6th  Cavalary  Brigade  is  an  Amy  experiment  and  communi cates 
directly  with  III  Corps.  The  activities  and  subsequent,  categorization 
are  shown  in  Table  2-4.  These  activities  could  possibly  be  grouped  in 
various  ways,  but  were  grouped  in  this  way  to  facilitate  the  particular 
needs  of  the  study. 

The  number  of  individuals  required  for  non-maintenance  activities  and 
the  length  of  time  required  to  perform  the  various  tasks  also  are  dis- 
played in  Table  2-4.  The  numbers  underlined  in  the  Table  represent  the 
relationship  between  categories;  all  other  numbers  represent  the  rela- 
tionship of  activities  to  each  other  within  a category.  Classroom 
training  involved  5 percent  of  the  individuals  sampled  and  accounted  for 
12  percent  of  the  total  available  tasktime.  Sixty-seven  percent  of  the 
troops  that  Were  requested  fur  non-maintenance  activities  spent  only  16 
percent  of  the  total  available  tasktime  in  performance  of  activities  in 
the  Job  Related  category.  Job  related  here  refers  to  those  activities 
that  are  part  of  the  soldier's  overall  jcb,  in  addition  to  the  aviation 
maintenance  aspect,  that  requires  actual  physical  relocation  from  the 
maintenance  work  area  to  perform  the  tasks.  It  is  apparent  that  many 
times  the  same  individual  was  tasked  fc*  these  kinds  of  activities  more 
than  once  during  the  course  of  the  month  surveyed.  The  large  number  of 
people  tasked  with  the  relatively  small  amount  of  tasktime  suggests  that 
mechanics  were  going  back  and  forth  across  categories  of  activities. 
Activities  initiated  at  Troop  level  involved  16  percent  of  the  total 
availaoie  people,  but  required  32  percent  of  the  totai  tasktime.  As 
compared  to  job  related  activities,  approximately  one-fourth  as  many 
people  were  involved  with  twice  the  tasktime.  Activities  in  the  Troop 
category  involve  mainly  those  taskings  that  are  commonly  referred  to  as 


TABLE  2-4.  NON-MAINTENANCE  ACTIVITIES  REPORTED  BY  THE  TASK  DEMANDS  FORM 


Number  of 

Percent 

Total 

Percent 

TASKING  CATEGORIES 

Persons 

Total 

Tasktime  (Hrs) 

Total 

Requested 

Peopl e 

Requested 

Tasktime 

Category:  Classroom  Traininq 

42 

5 

232 

12 

PLL  School 

3 

7 

192 

83 

Water  Safety 

20 

48 

10 

5 

UCMJ 

5 

12 

1 

1 

DDC 

0 

7 

15 

6 

Pilot  Training 

3 

7 

8 

2 

Rap  II 

8 

19 

6 

3 

Cateqory:  Job  Related 

480 

67 

318 

16 

Motor  Stables 

147 

31 

144 

45 

Tool  Inventory 

33 

7 

3 

1 

Supply  (hardware) 

4 

1 

32 

10 

Firing  Range 

199 

41 

90 

28 

Cleaning  Weapons 

90 

19 

35 

11 

Field  Training 

7 

1 

14 

4 

Category:  Troop 

131 

16 

653 

32 

Duty  Guard 

6 

5 

240 

37 

Troop  Duty 

8 

6 

60 

9 

Basebal 1 

3 

2 

3 

* 

Mail  Clerk 

2 

2 

6 

1 

Prisoner  Escort 

1 

1 

5 

1 

Inprocessor  Escort 

3 

2 

18 

3 

1st  Sgt.  Details 

13 

10 

52 

8 

Inspections 

16 

13 

17 

3 

Stan  Rides 

17 

13 

82 

13 

Load  Mess  Truck 

4 

3 

2 

★ 

Pol  ice  Firing  Range 

56 

41 

156 

24 

Parades 

2 

2 

12 

2 

Category:  Squadron 

Commander's  Forum 

24 

3 

119 

6 

T 

21 

5 

4 

CSM  Details 

17 

71 

98 

82 

Area  Beautification 

2 

8 

16 

13 

Catoaory:  Brigade 

23 

3 

594 

29 

Life  Guard 

3 

13 

160 

27 

Records  Audit 

i 

17 

2 

* 

Killeen  Airport 

2 

9 

320 

54 

Brigade  Derails 

14 

61 

112 

19 

Ca Lego ry : I II  Corps 
bpt  National  Guard 
Cl  D 


45 

wz 

3 


6 

I 

7 


98 


"details."  The  data  indicate  that  a smaller  part  of  the  work  force  is 
spending  the  entire  day  away  from  the  maintenance  work  area.  Brigade 
level  activities  had  the  least  amount  of  taskings,  but  were  second  to 
the  Troop  category  in  the  amount  of  total  task  time  requirements . 

This  suggests  that  these  kinds  of  taskings  are  for  extended  periods  of 
time  requiring  only  a few  individuals.  An  example  of  this  is  a lifeguard 
tasking  which  may  require  a person  for  a period  of  four  months.  Put 
another. way.  15  mandays  were  lost  to  this  particular  activity.  Squadron 
and  III  Corps  initiated  activities  each  account  for  only  3 percent  of  the 
total  persons  requested,  and  used  only  6 percent  and  5 percent  respec- 
tively, of  the  total  non-maintenance  tasktime. 


Looking  at  the  categories  of  non-maintenance  activities  across  all  four 
assessment  parameters,  as  displayed  in  Table  2-5,  provides  an  overall 
picture  of  the  current  manpower  utilization.  These  parameters,  consist- 
ing of  requests,  number  of  people,  tasktime  and  manhours,  are  displayed 
as  percentages.  The  table  is  partially  redundant  to  Table  2-4  but  the 
data  are  shown  again  to  facilitate  comparisons.  Job  related  taskings 
required  64  percent  of  the  available  manpower,  only  took  16  percent  of 
the  non-maintenance  tasktime,  yet  accounted  for  nearly  half  of  the  total 
manhours.  Troop  level  taskings  used  18  percent  of  the  total  available 
manpower  with  32  percent  of  tiie  tasktime,  but  accounted  for  30  percent 
of  the  total  manhours.  In  comparison  Job  Related  taskings  required  half 
the  taskt  me  as  is  Troop  level  taskings  but  expended  over  one  and  a half 
times  the  manhours.  There  was  approximately  one  manhour  of  work  for  each 
person  requested  for  Troop  level,  whereas  for  Job  Related,  there  was  a 
half  hour  tasktime  for  each  tasking  with  more  people  involved  and  required 
one-third  more  manhours.  This  indicates  That  especially  for  Job  Related 
activities,  mechanics  perform  one  or  more  of  the  same  tasks  more  than 
once.  Maintenance  persons  are,  therefore,  required  to  go  back  and  forth 
across  different  types  of  jobs  during  the  course  of  a day.  This  results 
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TABLE  2-5.  ANALYSIS  OF  MANPOWER  TASKINGS 


MANPOWER 

ASSESSMENT 

PARAMETERS 

CATEGORIES  OF 
NON-MAINTENANCE 
ACTIVITIES 

PERCENT 

TOTAL 

REQUESTS 

(N=186) 

PERCENT 

TOTAL 

PEOPLE 

(N=745) 

PERCENT 

TOTAL 

TASKTIME 

(N=2014) 

PERCENT 

T<  PAL 

MANHOURS 

(N=6390) 

classroom  training 
TASKINGS 

8 

6 

12 

4 

JOB  RELATED 

TASKINGS 

32 

64 

16 

49 

TROOP  LEVEL 

TASKINGS 

31 

13 

32 

30 

SQUADRON  LEVEL 

TASKINGS 

8 

3 

6 

3 

BRIGADE  LEVEL 

TASKINGS 

11 

3 

29 

13 

III  CORPS 

TASKINGS 

10 

6 

5 

1 
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not  only  in  time  away  from  maintenance  but  also  intermittent  inter- 
ruptions while  performing  maintenance. 

From  interviews  with  the  maintenance  personnel,  we  found  the  taskings  of 
the  Squadron  level,  specifically  sergeant  major  details,  to  be  highly 
disruptive  to  maintenance.  According  to  the  data,  these  activities 
account  for  only  6 percent  of  the  total  tasktime  and  3 percent  of  the 
total  non-maintenance  manhours.  The  relatively  low  percentages  which 
reflect  low  concurrence  with  interviews  may  be  explained  by  two  factors. 
One  factor  is  a caveat  of  the  data  explained  previously,  that  is,  all 
the  data  (taskings)  were  not  reported.  The  other  factor  is  that  command 
sergeant  major  (CSM)  details  become  absorbed  into  another  activity  cate- 
gory. In  support  of  this  supposition,  we  found  through  post  data  collec- 
tion interviews  that  many  details  referred  to  as  1st  sergeant  details 
were  actually  CSM  details.  From  the  perception  of  those  filling  out  the 
Task  Demands  Form,  the  1st  sergeant  was  the  source  of  the  taskings. 
Brigade  level  taskings  contributed  to  nearly  one-third  of  the  total  task- 
time  while  taking  only  13  percent  of  the  manhours.  The  reason  for  this 
is  that  these  kinds  of  taskings  usually  require  one  person  for  extended 
periods  of  time  rather  than  several  persons  being  tasked  for  varied 
durations.  For  instance,  an  airport  attendant  (one  who  provides  Post 
information  to  traveling  military  personnel)  is  usually  detailed  for  a 
30  day  period. 

The  requirements  for  III  Corps  taskings  vary  the  most.  During  one  month, 
there  may  be  several  taskings,  and  during  another  month  tnere  may  be 
few  or  none.  During  the  survey  period.  III  Corps  and  Fort  Hood  were 
supporting  a training  exercise  for  the  National  Guard,  which  required 
manpower  to  erect  tents,  and  explains  why  5 percent  of  the  tasktime  was 
used. 


Leadtimes  for  producing  an  individual  or  individuals  for  a non-main- 
tenance tasking  requests  were  assessed  to  determine  how  much  time  the 
first  sergeant  had  to  manage  the  adjustment  of  his  human  resources. 

To  illustrate  leadtime,  activities  from  both  the  job  related  activity 
category  and  the  Troop  activity  category  were  used.  Collectively,  these 
two  categories  accounted  for  63  percent  of  t^e  total  tasking  requests 
and  contained  activities  pertinent  to  the  "normal''  job  of  the  Army 
individual.  The  range  of  occurrences  for  different  leadtimes  for  both 
job  related  activites  and  Troop  activities  are  presented  in  Figure  2-6. 
The  most  frequent  leadtimes  occurred  from  two  days  to  one  week  for  both 
job  related  activities  and  Troop  activities.  The  rest  of  the  leadtimes 
range  from  an  immediate  need  to  needing  a person  in  a week  or  more  with 
leadtimes  being,  more  or  less,  evenly  distributed.  This  indicates  that 
there  is  an  equal  probability  that  any  one  of  the  various  leadtimes 
could  occur.  Relatively  speaking,  there  was  an  exceedingly  high  propor- 
tion of  cases  that  virtually  no  leadtime  was  given  at  all.  Manpower 
demands  of  this  nature  where  the  lecdtime  is  a quasi -random  variable  and 
where  20  percent  of  the  time  no  leadtime  is  given  at  all,  poses  a parti- 
cularly difficult  management  problem.  For  instance,  supervisors  were 
not  able  to  effectively  compensate  for  the  loss  of  people  due  to  the 
current  non-maintenance  task  scheduling  system  being  demand-responsive 
to  unknown  peak  demands. 

The  problems  incurred  with  leadtime  are  exacerbated  by  the  inclusion  of 
tasktime  variables.  The  percentage  of  occurrences  of  various  tasktimes 
of  both  job  related  activities  and  Troop  related  activities  are  presented 
in  Figure  2-7.  Tasktimes  in  the  range  of  2 days  to  1 week  occur  most 
frequently  and  corresponds  to  leadtime.  In  other  words  most  of  the  lead- 
times  are  from  2 days  to  1 week  and  most  of  the  tasktimes  fall  in  the 
same  range.  Although  the  rest  of  the  distribution  of  tasktimes  is  not 
flat  and  indicates  that  for  any  given  leadtime  there  may  be  a different 
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FIGURE  2-6. 

THE  FREQUENCY  OF  OCCURRENCE  OF  LEADTIMES  GIVEN  TO  THE 
FIRST  SERGEANT  TO  PRODUCE  AN  INDIVIDUAL  FOR  A NON-MAINTENANCE 
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amount  of  tasktime.  This,  of  course,  adds  to  the  first  sergeant’s  manage- 
ment problem.  Now  he  not  only  does  not  know  when  his  people  are  going 
to  be  taken  for  non-maintenance  taskings,  but  he  does  not  know  how  long 
they  will  be  gone.  The  implications  here  concerning  manpower  manage- 
ment for  efficient  and  effective  maintenance  performance  are  obvious. 

A scattergram  illustrating  the  relationship  between  leadtime  and  tasktime 
is  presented  in  Figure  2-8.  The  correlation  coefficient  between  lead- 
time  and  tasktime  shows  no  statistical  relationship.  Although,  when  the 
outliers,  extremely  disparate  data  points,  were  deleted  from  the  corre- 
lation, the  statistical  test  yielded  a highly  significant  (.001)  rela- 
tionship between  the  two  variables.  This  means  that,  in  the  current 
system  for  scheduling  non-maintenance  activities,  the  limit  for  being  able 
to  predict  is  one  day.  Unfortunately , most  of  the  characteristics  of 
tasking  requests  fall  out  of  the  range  of  predictability. 

Generally,  the  flow  of  taskings  follows  the  path  from  the  agency  or  person 
requiring  the  manpower  to  the  agency  or  person  who  will  perform  the  task, 
as  shown  in  Figure  2-9.  The  demanding  source  can  start  anywhere  from 
the  maintenance  team  to  III  Corps.  Explanation  of  a typical  tasking  can 
best  be  accomplished  by  a scenario: 

It  is  the  month  of  April  and  the  Brigade's  S3  (operations 
officer)  realizes  that  water  safety  class  must  begin  now  to 
have  qualified  people  ready  to  send  for  summer  lifeguard 
duty  at  Belton  Lake.  He  calls  down  to  the  aviation 
squadron  and  requests  four  people  to  attend  classes.  The 
Squadron  operations  officer  then  requests  four  people  from 
the  Troop  1st  Sergeant.  The  1st  Sergeant,  depending  on 
the  amount  of  leadtime,  would  task  his  Platoon  Sergeants, 
during  the  regular  morning  meeting,  for  four  people.  At 
this  point  there  are  several  contingencies.  Depending 
upon  a platoon's  maintenance  load  or  the  criticality  of 
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FIGURE  2-9. 

A MODEL  OF  TASKING  FLOW  IN  THE  ORGANIZATIONAL 
STRUCTURE  OF  A U.S.  ARMY  AVIATION  UNIT 


2-27 


meeting  OR  requirements,  the  men  will  be  taken  out 
of  one  or  two  platoons,  or  spread  out  evenly.  The 
Platoon  Sergeants  would  then  task  the  team  leaders, 
who  would  then  select  the  particular  individual  for 
safety  school. 

There  are  several  variations  to  this  scenario.  Many  times,  the  selection 
process  is  based  on  the  "hey  you"  method,  the  rotational  method,  the 
volunteer  method,  sending  the  non-productive  worker,  etc.  Some  taskings 
follow  an  informal  sequence  through  the  command  sergeant  major  (CSM) 
to  the  1st  sergeants.  Although  there  is  no  formal  authority  structure, 
the  tasks  are  carried  out  because  the  CSM's  boss  is  also  the  person  who 
evaluates  the  1st  sergeant's  boss,  who  evaluates  the  1st  sergeant. 

Other  than  the  informal  organizational  lines  and  the  variance  at  tne 
Troop  level  caused  by  mission  requirements,  the  tasking  flow  usually 
follows  something  similar  to  the  above  scenario.  The  particular  organi- 
zation structural  flow  depends  on  what  the  training  requirements  are  or 
what  tasks  are  to  be  performed.  Training  typically  goes  through  the  S3 
channels,  and  most  other  taskings  would  follow  the  relevant  chain  of 
command. 


? . 5 Daily  Activity  Analysis 


Troops  were  given  a daily  activity  diary  to  report  everything  they  did 


For  a period  or  30  days . 


ns  procedure  provided  a quantitative  account 


of  the  mechanic's  time,  illustrating  the  variety  of  jobs  the  mechanic 
performs,  and  how  much  time  was  spent  in  the  performance  of  these  jobs. 


Where  the  Task  Demands  Analysis  showed  the  tasking  characteristics  from 
the  task  source  to  the  level  just  above  execution,  the  Daily  Activity 
Analysis  illustrates  task  activity  at  the  execution  level.  Military 


experts  from  Operations,  the  Adjutant  General's  office,  and  maintenance 
supervisors  were  queried  to  develop  a list  of  the  activities  a soldier  might 
perform.  Four  activities  categories  were  generated  and  are  displayed  in 
Table  2-6.  These  categories  are:  (1)  work  activities;  (2)  training 
activities;  (3)  military  duties,  and  (4)  personal  activities.  The  cate- 
gorization and  subsequent  analysis  of  Table  2-4  data  and  Table  2-6  data 
differ  in  that  the  former  was  grouped  after  the  list  of  taskings  was 
obtained,  whereas  in  the  latter  table,  the  activity  categories  were 
identified  first  and  the  activities  were  put  into  these  categories.  The 
data  from  the  Daily  Activity  Analysis  also  included  task  time  for  MOS- 
related  maintenance  activities,  whereas  the  Task  Demands  Analysis  included 
only  non-maintenance  tasks.  The  underlined  numbers  in  Table  2-6  represent 
the  comparison  between  activity  categories,  and  the  numbers  within  a cate- 
gory represent  the  comparison  of  each  activity  to  the  larger  category. 
Fifty-three  percent  of  the  mechanic's  time  was  spent  performing  work  acti- 
vities which  include:  aircraft  maintenance,  cleaning  of  immediate  work 
area,  launch  and  recovery  of  aircraft  providing  support  for  another  unit's 
mission,  slacktime  (defined  as  waiting  to  perform  work  activities  at 
immediate  work  environment),  travel  time  (defined  as  the  time  involved  in 
addition  to  task  duration),  and  motor  poo"1  activities.  Within  that  category, 
the  predominant  activity  was  aircraft  maintenance,  representing  53.92%. 
Sixteen  percent  of  the  troop's  time  was  spent  in  training,  eleven  percent 
in  the  performance  of  military  duties,  and  nineteen  percent  in  personal 
activities. 

These  data  for  the  four  activity  categories  are  displayed  in  a histogram 
(see  Figure  2-10)  to  visually  illustrate  the  relative  amount  of  time  spent. 

As  is  shown,  work  activities  account  for  more  time  than  the  three  other 
categories  combined.  Breaking  work  activities  into  the  activity  components 
(see  Figure  2-11)  show  aircraft  maintenance  to  account  for  the  greatest 
percentage  of  the  time  within  the  work  activity  category,  with  Other  Work 
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TABLE  2-6.  ACTIVITIES  REPORTED  DURING  THE  MONTH  OF  MAY 


1 

\ 


Amount 

Percent  of 

Number 

Percent 

of  Time 

Total  Time 

of 

of  Total 

ACTIVITY  CATEGORIES 

Spent  (hrs.) 

Spent 

Manhours 

Manhours 

Category:  Work  Activities 

6467 

53.01 

2155.67 

54.00 

I 

' 

Aircraft  Maintenance 

3487.00 

53.92 

1162.33 

54.00 

i 

Clean  Work  Area 

92.00 

1 .42 

30.67 

1 .00 

j 

Launch/Recovery 

76.00 

1 .18 

25.17 

1 .00 

] 

Mission  Support 

207. UG 

3 ?0 

69.00 

3.00 

i 

Other  Work  Activities 

1468.00 

22.70 

489  33 

23.00 

1 

Slack  Time 

823.00 

12.73 

274.33 

13.00 

Travel  Time 

171  .50 

2.65 

57.17 

3.00 

Vehicle  Maintenance 

142.50 

2.20 

47.58 

2.00 

Category:  Training 

1973.50 

16.17 

657.83 

M.OO 

Classroom:  Aircraft 

Maintenance 

174.50 

8.84 

58.17 

9.00 

i 

Classroom:  Other 

316.50 

16.04 

105.50 

16.00 

j 

On-the-job-training 
Outdoor:  Aircraft 

892.50 

45.24 

297.50 

45.00 

■ i 

Maintenance 

1 31 , 00 

6.64 

43.67 

7.00 

1 

Outdoor:  Other 

373.50 

18.93 

124.50 

19.00 

Physical  Conditioning 

85.50 

4.33 

27.60 

4.00 

Category:  Duties 

1372.50 

11.25 

457.50 

12.00 

% , 

] 

Formation/pol ice 
call/inspection 

808.00 

58.87 

269.33 

59.00 

i 

* i 
| 

Recovery  Time 

38.50 

2.81 

12.83 

3.00 

j 

Squadron  Duties 

321.00 

23.36 

107,00 

23.00 

Troop  Duties 

205.00 

14.94 

68.33 

15.00 

1 ' 

Category:  Personal 

2367. UO 

19.40 

789.00 

20.00 

I 

Eating 

1369.00 

57.84 

456.33 

58.00 

i( 

Off  Duty 

610.00 

25.77 

203.33 

26.00 

Personal  Affairs 

318.00 

13.43 

106.00 

13.00 

Sick  Call 

70.00 

2,96 

23.33 

3.00 

i 

!l. 
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FIGURE  2-10. 

THE  AMOUNT  OF  TIME  SPENT  IN  THE  PERFORMANCE  OF  ACTIVITIES 
FOR  FOUR  JOB  CATEGORIES. 
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MS  - MISSION  SUPPORT 
OWA  - OTHER  WORK  ACTIVITIES 
ST  - SUCK  TIME 
TT  - TRAVEL  TIME 


VM  - VEHICLE  MAINTENANCE 


FIGURE  2-11. 

THE  AMOUNT  OF  TIME  bPENT  WITHIN  EACH  ACTIVITY  OF  THE 
WORK  ACTIVITY  CATEGORY 


Activities  accounting  for  the  next  most  time  spent.  Other  Work  Activities 
was  used  as  a "catch  all"  term  t.o  provide  flexibility  in  case  we  overlooked 
an  activity  a soldier/mechanic  might  perform.  There  was  a special  place 
designated  on  the  diary  to  write  in  any  activity  not  already  represented. 

A list  of  these  Other  Work  Activities  that  were  reported  are  shown  in 
Table  2-7.  Many  of  the  activities  shown  should  have  been  placed  under 
one  of  the  existing  categories,  but  the  list  is  still  very  informative  in 
terms  of  illustrating  the  various  activities  the  soldier/mechanic  performs. 

It  appears  that  the  number  of  hours  presented  for  certain  tasktimes  may 
be  somewhat  biased.  One  such  bias  concerns  the  activity  of  travel  time. 

It  turned  out  that  the  tern  "travel  time"  was  apparently  not  well -under- 
stood by  the  respondents,  and  it  may  have  been  subsumed  within  other  cate- 
gories. For  instance,  the  time  taken  for  eating  seems  rather  high,  and  it 
may  be  that  travel  time  and  eating  were  collapsed  rather  than  being  indivi- 
dually delineated. 

It  is  not  known  just  how  many  different  activities  are  represented  under 
different  categories,  but  overall  tne  data  have  good  face  validity. 

Another  caveat  of  the  data  falls  under  specific  definitions  rather  than 
possibly  skewed  distributions.  For  example,  "off  duty"  was  defined  as 
that  time  a scldier/mechanic  was  off  duty  during  normal  working  hours 
rather  than  after  duty  time.  Originally  the  activity  designation  was 
designed  to  show  if  mechanics  were  being  pulled  back  during  after-duty 
hours  to  perform  maintenance  or  to  recover  an  aircraft.  This  was 
apparently  not  well  conveyed,  which  yielded  inconsistent  responses.  There- 
fore, post  hoc  analysis  was  then  made  on  a reduced  but  consistent  body  of 
data.  Overall  the  data  shows  £,060  man-hours  of  activity  and  represent  nearly 
two  man-years  of  work. 
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TABLE  2-7.  OTHER  WORK  ACTIVITIES  AS  LISTED  ON  THE  DAILY  TASK  DIARY 

(in  alphabetical  order) 


Alert 

Parking  guard 

Build  cowl ing  rack 

Preparing  for  guard 

Carpentry 

Rap  II 

Chaplain 

Records  audit 

Clean  gas  masks 

Recovery  from  physical  training 

Clean  room 

Safety  film 

Clean  tool  box 

Security  guard 

Clean  weapons 

School  to  improve  GT  scores 

DDC  class 

SCM  detail 

Escort  inprocessor 

Softball  game 

ETS  interview 

Softball  practice 

Field  training 

Softball  tournament 

Filing  papers 

Soldier-  of  the  month  preparation 

Firing  range 

Standby 

GI  party 

Tent  detail 

Grass  cutting 

Tool  box  inventory 

Load  and  unload  mess  truck 

Tool  room  custodian 

Mail  orderly 

Training  holiday 

Mail  orderly  class 

Troop  duty 

Mission  support 

Umpire  school 

Motor  stables 

Vol leybal 1 

Out-processing 

Waiting  for  parts 

Faint  trucks 

Water  safety 

2 . 5 Discussion  of  Results 

2.6  1 Overview.  Individuals  belonging  to  a U.S,  Army  aviation  unit  perform 
many  different  kinds  of  activities.  These  activities  fall  under  three 
general  categories.  One  category  involves  working  and  training  within  a 
particular  military  occupational  speciality.  Another  category  involves 
training  activites  for  soldier  preparation.  The  last  category  involves 
the  performance  of  activities  that  support  the  Post,  iri  which  the  soldiers 
serve  as  a source  of  available  manpower.  The  overall  job  of  the  soldier 

is  illustrated  in  Figure  2-12.  An  overriding  theme  concerning  how  the 
Army  defines  the  job  description  of  aviation  maintenance  personnel, 
evidenced  by  the  data,  is  that  mechanics  are  soldiers  who  perform  main- 
tenance. The  MOS  trained  position  of  aviation  mechanic  is  only  one  part 
of  the  overall  duties  performed.  It  was  found  that  less  than  one-third  of 
the  entire  work  time  sampled  was  spent  on  aircraft  maintenance.  The  other 
two-thirds  of  the  time  was  spent  on  activities  such  as:  tasks  related  to 
ma  1 n tsnanc e , traimnyj  military  dutiesi  anu  vakiny  care  ui  personnel  needs. 

Based  on  the  T.O.  and  E.,  the  allocation  of  manpower  is  adequate  to  per- 
form the  required  maintenance  to  sustain  high  levels  of  readiness,  but 
there  are  two  main  reasons  why  the  allocated  amount  of  personnel  is  not 
adequate  in  certain  operational  settings.  One  reason  is  that  due  to  the 
reduced  amount  of  people  joining  the  service,  units  are  seldom  manned 
according  to  their  allotted  allocation,  nor  are  they  manned  according  to 
allotted  skill  levels  (usually  slots  are  filled  with  lower  skill  levels). 
Both  can  cause  management  problems  in  that  the  former  problem  results  in 
not  enough  people  in  terms  of  workload,  and  the  latter  problem  results  in 
not  enough  qualified  personnel  to  work  and  administer  OJT.  The  second 
reason  is  that  manning  allocation  is  based  on  the  predicted  maintenance 
requirements  of  a given  equipment  system,  and  does  not  usually  take  into 
account  all  the  other  activities  the  manpower  is  used  lor. 
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FIGURE  2-12. 

THE  U.S.  ARMY  AVIATION  MECHANIC  HAS  MANY  JOBS  TO  PERFORM 
IN  ADDITION  TO  HIS  MILITARY  OCCUPATIONAL  SPECIALTY 
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V,  cO 


Aside  from  the  contextual  variables  that  affect  the  system  from  outside 
the  organization  (i.e.,  not  enough  people  signing  up  for  military  service), 
of  which  we  have  no  control,  there  are  areas  within  the  organization 
that  magnify  the  problem.  For  instance  it  was  found  that  troops  were 
interrupted  from  maintenance  activities  to  perform  non-maintenance 
activities  in  an  unsystematic  manner.  In  many  instances,  the  first  sergeant 
was  not  given  adequate  leadtime  to  produce  an  individual  and  when  the  indi- 
vidual left  for  a tasking,  the  first  sergeant  did  not  know  how  long  the 
person  would  be  gone.  This  resulted  in  people  being  abruptly  taken  off  an 
ongoing  maintenance  job  to  perform  a physically  removed  and  unrelated  job. 
Entered  into  the  non-productive  time  is  the  maintenance  start-up  times, 
where  a mechanic  must  collect  his  or  her  tools  and  leave,  then  upon  return, 
display  the  tools  and  proceed  with  the  maintenance  task. 


2.6.2  The  Problem.  The  problem  lies  in  scheduling  those  activities  that 
disrupt  maintenance  activity  in  such  a way  so  as  to  optimize  effective 
performance  in  all  tasks.  The  job  analysis  revealed  that  really  only  a 
handful  of  taskings  adversely  affected  maintenance  efficiency.  Many  of 
the  taskings  were  of  a group  nature  and  did  not  disrupt  maintenance 
activity,  just  halted  it.  There  is  an  important  distinction  to  be  made 
here.  The  group  taskings  are  usually  soldier  preparation  tasks  and  play 
a large  part  in  the  soldiers  overall  training.  Whereas,  the  taskings  that 
disrupt  maintenance  intermittently  are  of  the  installation  support  type, 
such  as  mowing  lawns,  etc.  These  taskings  usually  require  only  a body 
(manpower)  rather  than  a specific  individual.  Therefore,  a method  was 
needed  to  schedule  individuals  for  these  kinds  of  taskings  which  could  be 
performed  by  anyone.  To  address  this  problem,  a basic  review  of  the  allo- 
cation theories  were  reviewed  in  order  to  find  a scheduling  model  to  fit 
our  needs. 
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2.7 


Activity  Scheduling  Theories:  A Review 


Scheduling  algorithms,  or  commonly  referred  to  as  allocation  models  are 
used  to  solve  problems  of  two  major  types:  (1)  cases  where  there  are  a 
number  of  number  of  activities  to  be  performed  and  there  are  alternative 
ways  of  doing  them,  and  (2)  cases  where  resources  or  facilities  are  not 
available  for  performing  each  activity  in  the  most  effective  way.  The 
objective  is  to  combine  activities  and  resources  in  such  a way  as  to 
maximize  overall  effectiveness.  There  are  various  methodologies  used  to 
deal  with  these  problems  and  will  be  discussed  separately  below. 

2 . 8 Linear  Programing  Models 

These  models  use  reveral  techniques  for  solving  a general  class  of  opti- 
mization problems  dealing  with  the  interaction  of  many  variables  subject 
to  certain  restraining  conditions.  Some  programs  strive  to  maximize  gain 
while  others  focus  on  minimizing  costs.  Among  these  techniques  are  the 
Transportation  Technique,  the  Simplex  Technique  and  the  Assignment  Problem. 

2.8.1  Transporation  Technique.  Basically  the  technique  starts  at  ob- 
taining a feasible  solution,  then  evaluates  alternative  possibilities, 
and  iteratively  proceeds  toward  an  optimum  solution  using  simple  arith- 
metic operations. 

2.8.2  Simplex  Technique.  This  technique  which  involves  difficult 
mathematical  operations  which  are  applicable  to  problems  of  optimizing  a 
linear  function  subject  to  restrictions  which  are  in  the  form  of  linear 
inequal ities. 

2.8.3  Assignment  Problem.  Given  n facilities  arid  n jobs,  and  given  the 
effectiveness  of  each  facility  for  each  job,  this  technique  assigns  each 
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facility  to  one  and  only  one  job  in  such  a manner  that  the  given  measure 
of  effectiveness  is  optimized. 

2 . 9 Waiting-Time  Models 

A waiting-time  problem  arises  when  either  units  requiring  service  or  the 
facilities  which  are  available  for  providing  services  stand  idle.  Two 
models  dealing  with  this  problem  are  Queuing  Theory  and  a Sequencing  Model. 

2.9.1  Queuing  Theory.  Problems  of  waiting  time  fall  into  two  different 


2.9.1  Queuing  Theory.  Problems  of  waiting  time  fall  into  two  different 
types  depending  on  their  structure.  The  first  type  of  problem  involves 
arrivals  which  are  randomly  spaced  and/or  service  time  of  random  duration. 
This  class  of  problems  includes  situations  requiring  either  determination 
of  the  optimal  number  of  service  facilities  or  the  optimal  arrival  rate, 
or  both.  A queuing  model  requires  the  following  information:  (1)  the 
manner  in  which  units  arrive  and  become  part  of  the  waiting  line,  (2)  the 
number  of  service  units  operating  on  the  units  requiring  service,  (3)  the 
order  in  which  units  operating  on  the  units,  require  service,  and  (4)  the 
service  provided  and  its  duration.  In  addition  to  having  knowledge  of 
these  four  areas  of  information,  the  construction  of  models  of  waiting  time 
processes  usually  involves  relatively  complex  mathematics,  and  usually 
requires  Monte  Carlo  procedures  for  a solution.  The  objective  of  the 
queuing  model  is  to  obtain  an  optimum  balance  between  the  costs  associated 
with  waiting  time  and  idle  time. 

2.9.2  Sequencing  Models.  Sequencing  models  addresses  the  problem  in  which 
facilities  are  fixed  and  arrivals  and/or  the  sequence  of  servicing  the 
waiting  customers  are  subject  to  control.  The  problem  is  to  schedule 
arrival  or  sequence  the  jobs  to  be  done  so  that  the  sum  of  the  pertinent 
costs  is  minimized.  Scheduling  is  used  here  to  refer  to  the  the  timing  of 
arrival  of  units  requiring  service.  Sequencing  is  used  here  to  refer  to 
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the  order  in  which  units  requiring  service  are  serviced.  Relatively 
little  progress  has  been  made  on  the  sequencing  problem  because  it  is 
concerned  only  with  minimizing  some  function  of  time  and  research  has  not 
addressed  the  problem  of  balancing  conflicting  objectives.  Vet  these 
problems  exist  in  real  world  situations.  One  of  the  classical  problems 
addressed  by  the  sequencing  model  has  been  the  "Traveling  Salesman"  pro- 
blem. 

2.10  Selection  of  a Scheduling  Approach 

2.10.1  Non-Applicability  of  Theoretical  Models.  Just  a cursory  review 
of  the  existing  methods  for  allocation  was  sufficient  to  indicate  that 
the  characteristics  of  the  system  described  by  the  job  analysis  fail  to 
satisfy  the  necessary  conditions.  For  instance,  to  be  able  to  reach  an 
optimal  programming  decision,  all  possible  combinations  of  the  operation 
must  be  known  and  must  be  able  to  be  considered  simultaneously  (Churchman, 
et  al , 1957).  The  data  show  that  for  a period  of  a month,  many  require- 
ments are  not  known  about,  at  least  at  the  execution  level. 

In  addition,  the  relationship  between  the  amount  of  leadtime,  and  the 
amount  of  tasktime  is  clearly  non-linear.  This  violation  of  linearity 
renders  the  techniques  of  linear  programming  models  non-acceptable. 

Of  the  four  conditions  required  to  use  a queuing  model,  not  one  of 
them  were  met.  There  was  no  systematic  knowledge  concerning  how  many 
requests  for  taskings  there  were  at  any  given  time,  nor  were  there  day-by- 
day predictions  of  how  many  people  were  available  to  perform  those  takings. 
Also,  the  order  which  the  requests  for  taskings  was  not  known.  The  main- 
tenance service  provided  is  known,  but  the  duration  of  the  service  for 
taskings  vary. 
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The  magnitude  of  the  scheduling  problem  becomes  horrendous  when  consi- 
dering a sequencing  model.  There  were  33  different  taskings  reported 
by  the  task  demands  form  with  three  different  units  performing  these 
activities.  For  ease  of  discussion,  an  example  from  Churchman,  et  al 
(1957),  is  submitted  to  show  the  combinatorial  problem.  Consider  a 

problem  involving  the  sequencing  of  20  jobs  on  one  facility.  There  can  be 
18 

20!  (2.5x10  ) different  sequences.  A fast  electronic  computer  programming 

one  sequence  per  microsecond  and  working  8 hours  a day,  365  days  a year, 
would  take  almost  a quarter  of  a million  years  to  find  the  solution.  In 
addition,  the  sequencing  model  only  considers  the  problem  of  minimizing  a 
time  function  and  does  not  take  into  account  a major  factor  in  military 
systems  concerning  conflicting  objectives. 

Based  on  the  constraints  of  the  system,  a new  scheduling  method  would  have 
to  be  flexible.  Flexible  in  the  sense  that  it  would  be  able  to  adapt  to 
the  demand  responsive  system  which  has  variable  peak  demands.  Since  none 
of  the  theoretical  scheduling  models  could  be  applied,  the  system  was 
re-evaluated  in  terms  of  how  the  existing  scheduling  method  could  be  used 
more  effectively.  The  present  system  for  allocating  manpower  for  non-main- 
tenance activities  (i.e.,  details)  is  based,  more  or  less,  on  the  "hey 
you"  method.  In  other  words,  it  is  based  on  a supervisor  finding  the  nearest 
and  most  available  person  or  persons,  depending  on  the  particular  demand 
characteristics  of  tasking.  A method  that  could  systematize  the  present 
method  to  provide  a predictable  manpower  loss  for  the  supervision,  but 
meet  the  tasking  demands,  would  be  necessary.  One  approach  that  fits  these 
criteria  is  the  work  pool  method. 

2.10.2  The  Work  Pool  Method.  The  scheduling  approach  selected  for  per- 
forming non-maintenance  detail  type  activities  was  the  work  pool  approach. 
This  involves  a team  of  people  selected  from  all  the  units  involved  to 
perform  many  of  the  disruptive  and  not  unique  taskings,  allowing  the  rest 
of  the  personnel  in  the  unit  to  perform  the  regular  daily  maintenance 
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without  undua  interruption.  The  work  pool  approach  allows  the  same 
mechanic  to  work  the  entire  day  on  aircraft  maintenance  and  related 
activities,  which  increases  the  probability  of  finishing  a task  by  the 
same  person  who  started  it.  0J7  should  improve  as  a function  of  the 
training  element  in  task  completion  and  the  availability  of  skilled 
personnel  as  an  immediate  source  of  job  knowledge.  The  work  pool  method 
would  not  reduce  all  interruptions,  only  those  details  that  are  frequently 
tasked  that  any  one  person  could  perform.  Therefore,  if  training  requirements 
dictate  that  all  personnel  must  qualify  on  a weapon  system  within  24  hours, 
maintenance  would  essentially  shut  down  and  all  persons  would  satisfy  the 
training  directive. 

Using  a team  of  individuals  to  perform  those  kinds  of  taskings  where  the 
Army  uses  its  available  human  resources,  has  the  following  attributes. 

First,  a pool  of  individuals  has  the  flexibility  to  give  an  immediate 
response  to  highly  variable  demands.  The  cost  of  this  flexibility  is  a 
certain  amount  of  idle  time  by  work  pool  members.  This  cost,  however, 
can  be  minimized  by  determining  the  optimal  number  of  pool  members.  The 
mechanics  of  achieving  the  optimal  number  of  people  would  be  worked  out 
during  initial  work  pool  system  implementation.  Secondly,  no  particular 
unit  would  be  adversely  affected  by  giving  up  people  for  work  pool  parti- 
cipation. Leadtime  for  producing  an  individual  or  individual  would  be  on 
a weekly  rotational  basis.  Supervisors  could  estimate  the  loss  of  one  or 
two  people  at  the  beginning  of  a week,  but  would  not  be  bothered  to  pro- 
duce additional  people  for  these  kinds  of  taskir  ,r  the  remainder  of  the 
week.  Thirdly,  the  work  pool  system  needs  no  continual  supervision  of  an 
outside  consultant,  only  the  guidelines  of  how  the  system  should  operate. 

Systematic  scheduling  of  manpower  to  perform  installation  support  types 
of  activities  has  the  potential  of  more  effectively  performing  maintenance 
activities  by  reducing  the  disruptive  impact  of  interruption  with  some 
additional  benefits: 
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Supervisors  could  know  how  many  men  are  available  to  perform 
maintenance  on  a given  day,  enabling  them  to  more  efficiently 
manage  their  units. 

Task  start-up  times  could  be  reduced,  allowing  more  time 
for  actual  maintenance  during  the  normal  work  day. 
Satisfaction  and  motivational  aspects  of  job  identify  could 
increase  by  allowing  job  closure. 


3.  INTERVENTION 


3.1  Overview 


The  first  year's  program  was  aimed  at  assessing  th-  effect  of  certain 
organizational  variables  on  maintenance  performance.  Emphasis  was  placed 
on  how  current  incentives  and  disincentives  operating  in  the  military 
maintenance  environment  promoted  or  deterred  from  efficient  and  effective 
maintenance  practices.  To  achieve  this  aim,  we  used  an  integrated 
approach  composed  of  system  observation,  semi -structured  interviews, 
and  diagnostic  questionnaires.  This  provided  a funneling  effect  for 
identifying  specific  problem  areas  in  order  to  generate  recommendations 
and  guidelines  for  system  improvement.  Based  on  the  data  octained  from 
this  diagnostic  approach,  an  intervention  was  formulated  to  demonstrate 
how  efficiency  and  effectiveness  could  be  improved  in  an  operational 
setting  as  a function  of  changing  certain  organizational  processes. 

The  intervention  was  based  on  an  examination  of  the  ongoing  relationships 
taking  place  concerning  one  specific  improvement  area  identified,  namely 
activity  scheduling.  Within  an  experimental  paradigm,  organizational 
members  learned  a new  scheduling  method  as  a function  of  performing  it. 
The  underlying  assumption  was  that  successful  performance  of  new,  more 
efficient  methods  leads  to  attitude  changes  and,  in  turn,  will  reinforce 
the  new,  more  efficient  behaviors. 

3.2  Approach 

The  approach  involved  a before-after  type  of  design,  where  the  imple- 
mentation of  the  new  scheduling  method  was  preceded  by  a pre-test 
(baseline  measures)  and  was  followed  by  a post-test  (evaluation  of 
intervention).  Data  were  taken  continually  throughout  the  intervention 
period,  but  were  evaluated  according  to  the  ^re-post  design.  For  the 
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baseline  period  there  was  a continuation  of  the  activity  analysis  similar 
to  that  of  the  job  analysis,  with  revisions  in  the  daily  activity  diary 
to  focus  specifical ly  on  primary  job  interruptions.  Current  levels  of 
attitudinal  measures  such  as  job  satisfaction,  motivation,  sufficient 
on-job-training,  and  reenlistment  intention  were  assessed  by  questionnaire. 
Statistics  describing  objective  measures  of  operational  readiness  rates 
and  flight  hours  were  assessed  to  determine  current  levels  of  maintenance 
performance. 

3.2.1  Baseline  Period.  The  baseline  period  lasted  two  weeks  and  took 
place  from  the  16th  to  the  27th  of  October,  1978.  Daily  taskings  and 
daily  activities  documented  during  this  period  were  compared  with  data 
obtained  during  the  implementation  period  to  evaluate  the  new  scheduling 
method.  First  Sergeants  reported  the  tasking  requests  they  received  each 
day  during  the  baseline  period.  They  documented  the  (1)  source  of  requests, 
(2)  nature  of  the  taskings,  and  (3)  personnel  required  to  perform  the 
tasking.  A special  data  collection  form  was  developed  to  assist  them  in 
documenting  these  data  and  to  standardize  the  collection  of  data  across 
firs':  sergeants  (see  Appendix  B2).  Daily  activiites  of  the  troops  were 
documented  with  the  use  of  a daily  diary  (Appendix  A2).  The  information 
obtained  was  (1)  the  amount  of  time  spent  in  the  primary  job,  (2)  the 
amount  of  time  given  to  on-the-job-training,  and  (3)  the  number  of  times 
troops  were  interrupted  from  their  primary  job  to  perform  other  activities. 

The  Perceptronics  Job  Survey  (PJS) (Appendix  Cl)  was  used  to  assess 
biographical  data,  measures  of  job  satisfaction,  motivation,  perceptions 
of  training  adequacy,  and  intention  to  reenlist.  It  was  developed  by 
incorporating  the  short  form  of  the  Job  Descriptive  Survey  developed  by 
Hackman  and  Oldham  (1974),  with  questions  about  specific  job  perceptions. 

The  JDS  assesses  the  following  ten  job  dimensions: 


(1)  Skill  Variety.  The  degree  to  which  a job  requires  a 
variety  of  different  activities  in  carrying  out  the  work, 

which  involves  the  use  of  a number  of  different  skills  I 

and  talents  of  the  employee.  ■) 

\ 

(2)  Task  Identity.  The  degree  to  which  the  job  requires 

completion  c-f  a ''whole"  and  identifiable  piece  of  work  — j 

i.e.,  doing  a job  from  beginning  to  end  with  a visible  I 

outcome.  j 

(3)  Task  Significance.  The  degree  to  which  the  job  has  a 

substantial  impact  on  the  lives  or  work  of  other  people  — \ 

whethe1"  in  the  immediate  organization  cr  in  the  external  ! 

i 

en/’  women t.  \ 

(4)  Autonomy.  The  degree  to  which  the  job  provides  substantial  j 

freedom,  independence,  and  discretion  of  the  employee  in  j 

scheduling  the  work  and  in  determining  the  procedures  to 

be  used  in  carrying  it  out.  j 

(f>)  Feedback  from  the  Job.  The  degrse  to  which  carrying  out  1 

the  work  activities  required  by  the  job  results  in  the 

< 

employee  obtaining  direct  and  clear  information  about  t:,e 
effectiveness  of  his  or  her  performance.  j 

(6)  Feedback  from  Agents.  The  degree  to  which  the  employee 
receives  clear  information  about  his  or  her  performance 
from  .lupervi  sors  or  from  cc-workers. 

(7)  General  Satisfaction.  An  overall  measure  of  the  degree  t.c 
whiCii  the  employee  is  satisfied  and  happy  with  the  job. 

(8)  Internal  Work  Motivation.  The  degree  to  which  the  employee 
is  self-motivated  to  perform  effectively  on  the  job. 

(9)  Satisfaction  with  Supervision.  The  degree  to  which  an 
employee  is  satisfied  with  the  work  supervision  and  guidance 

in  his  job.  ; 

(10)  Growth  Satisfaction.  The  degree  to  which  an  employee  is 

i 
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satisfied  with  opportunities  for  personal  growth  and  1 

development  while  on  the  job.  j 

In  addition  to  the  biographical  section  and  the  JDS  items.  Section  7 of  |j 

the  PJS  contained  44  items  dealing  with  job  perceptions.  Each  item  was  j 

logically  classified  into  one  of  the  following  five  generic  types  of  i 

job  perceptions.  J 

(1)  Supervisor  Effectiveness.  The  degree  to  which  an  employee 
feels  his  supervisor  is  effectively  performing  his  job. 

(2)  Satisfaction  with  Scheduling.  The  degree  to  which  an 
employee  is  satisfied  with  the  method  in  which  work  activities 
are  assigned. 

(3)  Unit  Pride.  The  degree  to  which  a worker  is  proud  to  be  i 

~ 

associated  with  his  assigned  unit. 

(4)  Job  Satisfaction.  The  degree  to  which  a worker  is  satisfied  > j 

with  his  specific  job  duties. 

( 5 ) Satisfaction  with  the  Organizational  Structure  and  Communica-  . . j 

tion . The  degree  to  which  a worker  feels  commands  from  _ j 

the  organization  are  effectively  communicated  to  him.  < j 


3.2.2  Impl ementati on.  After  the  two  week  baseline  data  collection 
period,  the  new  scheduling  method  was  implemented.  The  implementation 
period  continued  for  four  weeks  between  10  October  to  27  November  1978. 
Troops  continued  to  report  their  daily  activities  and  work  pool  members 
began  reporting  their  daily  activities  on  a specially  designed  collection 
form  (Appendix  A3).  First  sergeants  continued  to  report  all  taskings 
they  received,  but  in  addition,  they  also  indicated  the  disposition  of 
the  taskings  to  the  performing  units  or  persons.  For  instance,  a first 
sergeant  indicated  whether  a tasking  has  handled  by  the  work  pool  or 
was  directed  to  the  platoon. 


1 i 
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A non-commissioned  officer  was  assigned  for  the  auration  of  the  imple- 
mentation period  as  the  work  pool  supervisor.  He  interacted  directly 
with  the  first  sergeants  and  the  command  sergeant  major  (CSM)  of  the 
squardron  and  worked  out  what  kinds  of  activities  would  be  feasible  for 
the  pool  to  perform.  Individuals  serving  on  the  work  pool  were  selected 
by  the  first  sergeant  in  conjunction  with  his  platoon  sergeants.  Work 
pool  members  served  for  only  one  week,  then  they  would  go  back  to  their 
respective  unit  and  another  individual  would  be  selected.  During  that 
week,  pool  members  reported  directly  to  the  work  pool  supervisor  for 
duty  each  day.  The  work  pool  supervisor  kept  records  on  the  nature  of 
tasklngs  and  the  number  of  persons  required.  In  addition,  he  documented 
what  platoons  troops  came  from  and  their  length  of  stay  in  the  pool. 

3.2.3  Evaluation . The  evaluation  portion  of  the  implementation  was 
essentially  a repeat  of  the  baseline  measures  with  additional  assessment 
measures  to  elicit  perceptions  of  work  pool  effectiveness. 

3 . 3 Survey  Sample 

Participants  of  the  study  were  the  4th  of  the  9th  Cavalry,  6th  Air  Cavalry 
Brigade,  Fort  Hood,  Texas.  The  4th  of  the  9th  Cavalry  is  made  up  of 
Headquarters  Troop,  A Troop,  and  C Troop  which  consisted  of  about  500 
people  (see  Figure  3-1).  Selection  of  this  organization  was  based  on 
satisfying  several  criteria.  First,  they  are  a front  line  unit  performing 
Organization  Level  maintenance.  This  type  of  organization  was  desirable 
because  we  believe  that  they  can  most  benefit  from  the  work  pool  system. 
The  reason  being  that  Direct  Support  level  of  maintenance  organizations 
are  looked  upon  as  mechanics  in  that  they  art  left  alone  more  of  the 
time  than  organization  level  of  maintenance  units  in  terms  of  performing 
other  activities.  It  turns  out.  that  the  front  line  units  have  to  time- 
share  between  both  soldier  preparation  and  maintenance  more  frequently 
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than  other  units,  and  therefore  could  benefit  from  learning  how  to 
schedule  both  sets  of  activities  in  the  most  effective  manner.  Secondly, 
working  with  only  one  organization,  with  one  chain  of  command,  that  was 
manageably  sized,  was  a positive  attribute.  With  the  work  pool  being 
governed  at  the  squadron  level,  potential  problems  could  have  arisen 
concerning  inter-organization  conflict.  In  addition,  the  pool  would 
have  become  too  large  for  one  supervisor  to  handle  effectively.  The 
size  of  the  entire  organization  was  such  that  the  study  could  be 
efficiently  managed  by  the  research  team. 


For  the  work  pool  method  to  function  properly,  it  was  necessary  to  include 
ail  Military  Occupational  Speciality's  (MOS)  within  the  units  studied, 
rather  than  just  the  67  and  68  series.  The  reason  being  that  everyone 
would  have  to  participate  in  the  rotating  work  pool  to  achieve  the  full 
benefit  of  decreased  interruptions  on  any  one  particular  work  function. 


3 . 4 Representativeness  of  Intervention  Time  Frame 


An  assessment  was  made  to  determine  how  representative  the  block  of  time 
was  that  the  intervention  tock  place,  as  compared  to  another  time  period. 
The  purpose  was  to  find  out  if  there  were  any  differences  between  when 
the  study  was  conducted  and  "normal"  military  operations.  Operational 
Readiness  Rates  and  flight  hours  of  the  eleven  months  prior  to  intervention 
were  used  as  indicators.  Operational  Readiness  rates  over  the  period  of 
a yea r gave  an  estimate  of  how  effective  the  organization  as  a whole  wa^> 
in  maintaining  aircraft.  These  rates  displayed  as  percentages  also 
indicated  the  performance  variability.  Flying  hours  provided  an  estimate 
of  potential  maintenance  workload  and  whether  there  was  a disproportionate 
amount  of  workload  for  any  given  time  period.  The  operational  readiness 
rates  for  the  period  of  January  1978  to  November  1978  reveal  very  little 
variability  as  shown  in  Table  (3-1).  However,  the  number  of  hours  flown, 
ranging  from  203.5  hours  to  1431.2  hours,  shows  a great  deal  of  variability 
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TABLE  3-1 


ORGANIZATIONAL  PERFORMANCE  MEASURES  ELEVEN  MONTHS 
PRIOR  TO  INTERVENTION  (FROM  D.A.  FROM  1352) 


OPERATIONAL 

HOURS 

MONTH  (1978) 

READINESS  (%) 

FLOWN 

January 

86 

203.5 

February 

79 

242.4 

March 

79 

271.4 

Apri  1 

79 

538.2 

May 

80 

671.5 

June 

82 

510.6 

July 

80 

994.4 

August 

75 

1431.2 

September 

74 

1356.1 

October 

81 

825.4 

November 

79 

770.4 

MEAN 

79.45 

710.46 

S.D. 

3.21 

421.16 

RANGE 

74  to  86 

203.5  to 

Correlation  between  OR  and  flight  hours 
r - -.73  (significant  at  .01) 
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from  month  to  month.  There  is  a significant  negative  correlation  between 
operational  readiness  rates  and  the  ,rit  of  flight  hours.  This  indicates 
that  the  more  hours  that  are  flown,  ..ns  lower  the  percent  of  aircraft  are 
available  for  missions.  The  relationship  has  common  sense  value  in  that 
increased  flight  hours  increases  the  need  for  maintenance.  Increased 
maintenance  requirements  requires  increased  concentration  on  maintenance 
activities  to  achieve  the  same  high  levels  of  operational  readiness  rates. 
Flight  hours  per  month  increased  almost  linearly,  as  illustrated  in 
Figure  (3-2).  The  implication  of  this  trend  is  that  achieving  the 
required  amount  of  flight  hours  becomes  more  important  as  the  fiscal 
year  comes  to  a close,  thus  indicating  a high  maintenance  load.  This 
contention  is  supported  by  the  fact  that  the  number  of  flight  hours 
reaches  a peak  during  August.  If  the  present  study  were  conducted  during 
the  sunnier  months,  there  might  be  reason  be  believe  that  the  intervention 
was  implemented  at  an  unrepresentative  time  frame.  The  flight  hours, 
however,  fall  off  rapidly  after  August  and  return  to  a rate  of  military 
operation  "normalcy."  Given  that  the  military  operates  in  a constant 
State  of  fluctuation  wi-thin  liberal  limits,  to  maintain  flexibility, 
there  is  no  reason  to  believe  that  the  time  period  when  the  intervention 
took  place  was  out  of  the  norrrl. 

3.5  Results  of  Ouestionna'1  re  Data 


Data  were  selected  from  respondents  of  the  Perceptronics  Job  Survey  only 
if  respondents  had  completed  the  questionnaire  at  both  the  pre  and  post 
test  administrations.  The  total  sample  of  96  male  respondents  were 
23  years  of  age  on  the  average,  with  51  percent  of  them  being  married. 
Eighty-one  percent  of  the  respondents  had  at  least  a high  school 
education,  had  been  in  the  military  for  2.5  years,  and  in  this  specific 
unit  for  over  10  months.  When  asked  if  they  planned  to  reenlist  in  the 
Army,  31.2  percent  answered  yes,  53.2  percent  answered  no,  and  15.6 
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percent  were  undecided.  Thirty- four  percent  of  the  subjects  planned  to 
make  the  Army  their  career,  52.5  percent  indicated  a preference  for  a 
career  outside  the  Army,  and  13.5  percent  were  undecided. 


For  purposes  of  analyses,  data  were  categorized  into  two  groups  according 
to  a soldier's  rank,  in  order  to  reflect  their  enlistment  status.  The 
first  group,  composed  of  37  respondents,  were  serving  their  second  or 
subsequent  enlistment.  The  remaining  59  respondents  were  classified  into 
a second  group  and  were  serving  their  first  enlistment  in  the  Army.  The 
results  from  each  group  were  independently  analyzed  to  assess  different 
work  perceptions  as  a function  of  more  experience  in  the  Army. 


The  second  enlistment  group  exhibited  attitude  changes  between  the 
baseline  and  evaluation  periods  in  five  areas,  while  the  first  enlistment 
group  had  no  statistically  significant  attitude  changes  due  to  the 
experimental  intervention.  The  areas  of  attitude  changes  among  the 
second  enlistment  group  were  statistically  significant,  but  were  of 
no  functional  value  for  this  study.  Therefore  the  data  were  collapsed 
and  used  to  describe  the  overall  attitudes  of  the  participants  in  the 
study.  There  were  two  reasons  for  doing  this.  First,  the  two  time 
periods  were  statistically  compared  using  a T-test,  which  tends  to 
increase  the  probability  of  obtaining  significant  effects  when  multiple 
comparisons  are  performed.  Significance  at  the  .05  level,  with  the  high 
chance  factor  due  to  multiple  comparisons,  rendered  the  data  suspect. 
Secondly,  the  implementation  period,  consisting  of  only  four  weeks,  was 
enough  time  to  make  initial  evaluations  of  the  new  scheduling  method, 
but  was  not  a long  enough  period  to  instill  measurable  attitude  changes. 


The  average  scores  for  both  groups  on  the  10  different  job  dimensions 
and  5 job  perceptions,  assessed  by  the  Perceptronics  Job  Survey  are 
presented  in  Figure  3-3.  Task  significance  and  internal  work  motivation 


3-11 


. v > . ».  V>; 


7.  EXTREMELY 
SATISFIED 


6.  satisfied 


5.  SLIGHT!, 
SAT; SF i 


SECOND  ENLISTMENT  PERSONNEL 


— TASK  SIGNIFICANCE 

INTERNAL  WORK  MOTIVATION 


— JOE  SATISFACTION 
— UNIT  PRIDE 

— SUPERVISOR  EFFECTIVENESS 
J03  FEEDBACK. 


[—■GROWTH  SATISFACTION 


FIRST  ENLISTMENT  PERSONNEL 


— TASK  i'l  C-N  ! F I CANCE/  I NTERNAL 
WORK  MOTIVATION 
— SUPERVISOR  EFFECTIVENESS 
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— UNIT  PRIDE 


■GENERAL  satisfaction 
-SKILL  VARIETY 
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— TASK  IDENTITY 
— ORGAN  I DAT  I ON  A ^ COM.MUN  I CATION 


— SUPERVISORY  SATISFACTION 

task  i : entity 


I — SUPERVISORY  SATISFACTION 
SCHEDULING 


ii.  NEUTRAL 


-AGENT  FEED3ACK 


— JOB  FEEDBACK 
SCHEDULING 


GROWTH  SATISFACTION 

— -GENERAL  satisfaction 


SKILL  VARiETY 
! — AGENT  FEEDBACK 


-AUTONOMY 


3.  SLIGHTLY  

DISSATISFIED 


FIGURE  3-3. 

ATTITUDES  TOWARD  WORK  FOR  SECOND  ENLISTMENT  AND 
FIRST  ENLISTMENT  PERSONNEL 


were  rated  the  highest  by  both  groups.  This  indicated  that  Army 
personnel  perceive  their  jobs  as  being  important  to  the  overall 
effectiveness  of  the  organization,  and  possess  a relatively  high 
desire  to  perform  theii  duties  efficiently.  Furthermore,  both  groups 
indicated  Similar  job  perceptions  in  the  areas  of  task  identity,  feedback 
from  agents,  supervisory  satisfaction,  supervisor  effectiveness,  unit 
pride,  and  job  satisfaction.  This  suggests  a general  satisfaction 
with  both  work  supervision  in  the  Army  and  the  specific  job  duties 
for  which  a worker  is  responsible. 

First  enlistment  respondents  had  slightly  higher  scores  for  satisfaction 
with  scheduling  procedures,  and  with  the  organizational  structure  and 
coimiuni cation.  This  may  be  explained  by  the  fact  that  in  general,  these 
respondents  have  a smaller  variety  of  work  duties  when  compared  with 
second  enlistment  subjects.  Their  duties  also  have  a smaller  degree 
of  decision  making  and  autonomous  action.  For  these  reasons,  first 
enlistment  subjects  may  be  more  satisfied  with  scheduling  and  organiza- 
tional structure  because  responsibilities  are  assigned  to  them  by  higher 
ranking  personnel  in  the  organization.  They  are  not  responsible  for 
making  major  decisions,  but  are  instead  responsible  for  performing 
specific  operations. 

Second  enlistment  respondents  displayed  relatively  higher  ratings  in 
skill  variety,  autonomy,  feedback  from  the  job,  general  satisfaction, 
and  growth  satisfaction.  These  results  support  the  contention  that 
because  second  enlistment  subjects  have  more  experience  in  the  Army  and 
a higher  rank  status,  they  have  somewhat  different  job  perceptions  from 
first  enlistment  subjects.  They  have  a vested  interest  in  the  Army  arid 
feel  their  job  is  highly  related  to  the  success  of  the  overall  military 
organization.  In  general,  they  possess  a greater  variety  of  work  duties, 
have  substantially  more  freedom  and  independence  in  their  jobs,  and 
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receive  more  feedback  about  their  work  performance.  As  a consequence, 
they  are  more  satisfied  with  the  opportunities  for  personal  growth  and 
development  while  on  the  job,  and  have  a higher  degree  of  overall 
satisfaction. 


3.5.1  Work  Pool  Evaluation  Questionnaire.  A Work  Pool  Evaluation 
Questionnaire  was  designed  to  directly  assess  attitudes  toward  the  work 
pool  scheduling  approach.  This  five  question  fonn  was  administered  to 
134  troops  to  establish  whether  a person  had  been  assigned  to  the  work 
pool,  and  also  assessed  attitudes  about  the  work  pool  system  (Appendix  C2). 
The  obtained  scores  were  based  on  a five-point  scale  with  one  point 
indicating  agreement  to  a "very  little  extent;"  two  points,  agreement 
to  a "little  extent;"  three  points,  agreement  to  "some  extent;"  four 
points,  agreement  to  a "great  extent;"  and  five  points  indicating 
agreement  to  a "very  great  extent." 
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Table  3-2.  In  general,  there  were  overall  positive  attitudes  toward  the 
work  pool  approach.  Over  half  the  respondents  indicated  from  some 
extent  to  a very  great  extent,  they  perceived  primary  job  interruptions 
had  decreased  since  the  work  pool  was  implemented.  Over  60  percent 
liked  the  pool  system  for  scheduling  non-primary  MOS  activities.  Ari 
impressive  70.8  percent  of  the  respondents  felt  that,  regardless  of  their 
personal  feelings  toward  the  work  pool,  it  was  an  effective  method  of 
assigning  individuals  to  non-maintenance  work  tasks.  The  final  question 
asked  whether  the  work  pool  system  should  be  continued  in  the  Army. 

Two-thirds  of  the  respondents  indicated  from  some  extent  to  a very  gteat 

extent,  that  the  pool  approach  should  be  retained  as  part  of  normal 
military  operations. 


Due  to  an  implementation  period  of  only  four  weeks,  not  all  the  troops 
participated  in  the  work  pool.  The  answers  for  pool  participants  and 
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TABLE  3-2 


THE  PERCENTAGE  OF  RESPONSES  BY  TROOPS  RELATING  TO  WHAT  EXTENT  THEY 
EVALUATED  CERTAIN  WORK  POOL  EVALUATION  MEASURES 


QUESTIONS 

VERY  LITTLE 
EXTENT 

LITTLE 

EXTENT 

SOME 

EXTENT 

GREAT 

EXTENT 

VERY  GREAT 
EXTENT 

To  what  extent  has  the  amount  of 
primary  job  interruptions 
decreased  since  the  work  pool 
system  began? 

24.fi! 

23.95 

37.35 

1 

9.75 

51.55 

4. 55 

To  what  extent  did  the  wo’-k 
pool  system  directly  affect  you? 

35.15 

22.4! 

24.6: 

1 

14.25 

42.5! 

3.7: 

i 

To  what  extent  did  you  like  the 
work  pool  system  for  scheduling 
manpower  to  work  details? 

20.1! 

18.7! 

29.  U 

\ 

23.15 

61.2! 

9_.  0! 

To  what  extent  do  you  feel  the 
work  pool  system  is  an  effective 
method  of  assigning  individuals 
to  v«)rk  tasks  even  though  you 
may  not  personally  like  It? 

17.2! 

11.95 

37.3: 

« 

23.15 

70.85 

10.4! 

1 

To  what  extent  do  you  feel  the 
idea  of  a work  pool  system  should 
be  continued? 

19.4! 

14.25 

19.4: 

— — 

26.95 

66.45 

20,.’! 
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non-pool  participants  were  averaged  separately  to  assess  whether 
assignment  to  the  pool  would  create  different  perceptions.  The  results 
of  this  analysis  are  presented  in  Figure  3-4.  The  only  statistical 
difference  between  the  two  groups  were  that  pool  participants  felt  more 
directly  effected  by  the  pool  system.  This  is  not  surprising  since  these 
individuals  had  an  opportunity  to  directly  participate  in  the  system. 

Both  groups  indicated  similar  perceptions  toward  reductions  in  primary 
MOS  related  work  interruptions,  personal  preference  with  the  pool 
approach,  satisfaction  with  the  pool  approach  as  a manpower  scheduling 
device,  and  the  continuation  of  the  work  pool  concept  in  the  military 
setting.  The  results  are  especially  encouraging  because  they  indicate 
the  positive  impact  which  the  work  pool  approach  had,  and  points  toward 
this  type  of  system  as  a viable  organization  incentive  for  greater  work 
satisfaction  and  system  efficiency. 


3 • 6 Tasking  Analysis 

First  Sergeants  documented  all  taskings  that  occurred  during  the  inter 
vention  in^uding  such  information  as  the  source,  the  type,  and  the 
disposition  of  the  taskings.  The  data  indicated  that  there  were  five 
different  sources  that  requested  manpower  from  the  troop  level  during 
i the  study.  These  sources  included:  (1)  the  Troop  First  Sergeant, 

I (2)  the  Squadron  Command  Sergeant  Major  (CSM),  (3)  the  Troop  supply 

sergeant,  (4)  the  Squadron  Operations  Office  (S3),  and  (5)  the  Brigade 
level.  The  tasking  source  and  the  types  of  activities  performed  are 
displayed  in  Table  3-3. 

: It  turned  out  that  during  the  time  period  in  which  the  intervention 

i took  place,  64  percent  of  the  taskings  for  non-maintenance  activities 

j were  initiated  at  the  troop  level  by  the  first  sergeants.  These 

i activities  involved  policing  trash  and  cigarette  butts  around  the 

i 
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figure  3-4. 

EVALUATION  OF  THE  WORK  POOL  SYSTEM  AS  A FUNCTION 
OF  NOSK  POOL  PARTICIPATION 
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TABLE  3-3 

THE  KINDS  OF  ACTIVITIES  PERFORMED  AND 
THE  SOURCES  OF  TASKING  REQUESTS 


troop  area,  painting  details,  various  cleaning  jobs,  and  guard  duty 
that  was  not  roster  regulated.  CSM  generated  non-maintenance  activities 
involved  17  percent  of  the  total  taskings  and  were  of  the  same  general 
nature  of  the  first  sergeants  taskings.  Activities  generated  by  the 
troop  supply  sergeant  involved  7 percent  of  the  taskings  and  involved 
activities  concerning  equipment  maintainability.  Squadron  operations 
and  Brigade  level  taskings  accounted  for  10  percent  and  2 percent,  of 
the  total  taskings  respectively,  and  included  installation  support  type 
acti vi ties. 

The  tasking  data  revealed  that  many  of  the  first  sergeant  details  wer* 
not  performed  by  the  work  pool,  whereas  all  other  activities  from  cue 
remaining  tasking  sources  were  highly  amenable  to  performance  by  the 
work  pool.  In  fact,  for  the  tasking  sources  other  than  the  first 
sergeant,  there  were  only  two  activities  the  work  pool  did  not  perform. 
These  activities  were  cleaning  of  equipment  and  co^or  guard,  which 
required  specific  ir.viduals.  The  Arry  requires  soldiers  to  clean 
their  cwr  individual  equipment  especially  in  the  case  of  weapons. 

Persons  participating  in  color  gua'-d,  train  to  work  together  as  a 
team.  0f  those  details  originating  from  the  first  sergeant  himself, 
only  two  particular  activities  were  performed  by  the  pool.  These  two 
activities  were  painting,  of  which  the  work  pool  performed  100  peru*:' 
of  the  time,  and  cleaning  the  barracks  day  row",  of  which  the  po<'' 
performed  this  activitUy  AS  percent  of  the  time.  Superficially,  it 
appears  that  the  types  of  activities  falling  under  the  first  sergeev, 
category,  involving  policing,  painting,  cleaning,  and  guarding,  eouir 
have  the  potential  to  be  performed  by  the  work  pool.  There  are 
extenuating  circumstances,  however,  which  explain  why  chose  activities 
were  not  allocated  to  the  work  pool.  For  instance,  area  policing 
occurs  eve*'y  work  morning  at  the  same  time  t >e  troops  are  gathered  for 
morning  fonm:t.on  and  inspection.  Since  all  the  troops  are  available 


it  only  requires  a few  minutes  to  police  the  entire  area  of  responsibility 
before  dispursing  to  individual  work  areas.  The  cleaning  activities 
from  the  first  sergeant  are  many  times  assigned  back  to  the  platoon 
because  individuals  within  the  platoon  should  have  cleaned  these  areas 
immediately  after  use  and  failed  to.  Therefore,  the  first  sergeant  many 
times  finds  himself  performing  a parental  role,  barracks  guard  is  not  an 
ongoing  assignment  and  only  occurs  in  special  circumstances.  For  instance, 
a situation  might  occur  where  the  contents  of  soldier's  room  locker  needs 
to  be  inventoried  and  guarded  for  various  UCMJ  reasons.  The  first 
sergeant  in  this  case  would  select  an  NCO  level  person  that  he  personally 
trusts,  rather  than  allocating  this  task  to  a work  pool  member  he  does 
«ot  know. 

Inferring  i rum  the  taskings  that  were  reported  during  the  intervention 
period,  the  data  overwhelming  suggests  that  most  of  the  non-maintenance 

type  activities  that  require  human  resource  support  from  aircraft 
maintenance  units,  can  be  performed  by  a work  pool. 

3.7  Daily  Acti vi tv  Analysis 

Orly  sui.juc.ts  '.-mo  completed  daily  Activity  Diaries  for  60  percent  of 
th<-  experimental  period  were  used  in  the  analysis.  This  technique 
was  used  to  assess  trends  in  work  activities  by  utilizing  the  same 
subjects  throughout  the  evaluation.  In  o^der  to  evaluate  the  impact 
of  the  work  poo i approach  Oft  primary  JO».  interruptions,  data  for  3 
given  work  day  were  only  analyzed  if  the  sibject  performed  his  primary 
MOS  job  or  on-the-job-trairii'.iy  activities.  This  was  done  to  prevent 
distortions  in  the  data.  Persons  assigned  to  field  exercises  would  not 
be  exposed  to  the  t./pc  of  work  interruptions  focused  upon  in  this  study. 

For  this  reason  th:se  sui;j.~c*  w.re  eliminated  from  the  analysis.  A total 
Of  143  subjects  were  used  this  portion  of  the  evaluation. 
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Worn  interruptions  were  defined  as  either  soldier  preparation  activities 
or  other  activities  which  occurred  during  the  time  in  which  a worker 
performed  primary  MQS  job  activities.  Soldier  Preparation  activities 
are  those  duties  performed  to  maintain  a person  as  part  of  the  defense 
force.  Examples  of  these  types  of  activities  include  firing  range,  guard 
duty,  motor  stables,  and  mission  support.  Other  activities  refer  to 
those  activities  which  were  performed  during  normal  working  hours  that 
were  not  related  to  a person's  primary  MOS  or  soldier  preparation 
activities.  Area  beautification,  barracks  inspection,  mowing  the  lawn, 
are  just  some  examples  of  the  duties  performed  in  the  Other  Activities 
category.  Work  interruptions  caused  by  either  of  the  above  activities 
would  cause  a worker  to  leave,  and  delay  completion  of,  the  assigned 
ma i n tena nee  act i v i ty . 

The  percentage  of  personnel  who  were  interrupted  from  their  primary  job 
by  soldier  preparation  activities  is  illustrated  in  Figure  3-5.  These 
kinds  of  activities  involve  tasks  that  require  specific  individuals  to 
perform  in  order  to  maintain  a state  ot  combat  readiness  for  each 
person.  Therefore,  weekly  fluctuations  in  the  amount  of  interruptions 
on  maintenance  activity  is  not  a function  of  the  work  pool  influence, 
it  is  dependent  on  the  scheduling  of  mil  tary  training  in  high  levels 
of  command  beyond  the  control  of  this  intervention.  During  weeks  three 
and  four  of  the  intervention,  nearly  one-lourth  of  the  workforce  was 
interrupted.  This  event  may  be  explained  oy  the  ocurrence  of  an  16 
( i r.srecti or ' during  week  three  and  a EQRE  (field  exercises)  during  week 
four.  Soldier  prepare  tier,  activities  many  times  are  on  a larger  scale, 
in  terms  of  the  required  manpower,  and  may  take  all  the  individuals  in 
a unit  for  n weeks  time,  but  may  not  interrupt  the  unit  at  a1!  during 
another  week. 

The  work  pool  approach  mainly  affected  interruptions  in  w!i>ch  specific 
individuals  were  not  needed  to  perform  a work  task.  These  work 


interruptions  were  labeled  Other  Activities,  The  percent  of  the  total 
sample  who  were  interrupted  from  their  primary  MGS  job  activities  by 
Other  Activities  is  illustrated  in  Figure  3-6.  During  two  week  baseline 
period  the  average  of  interruptions  was  21.75.  With  the  implementation 
of  the  work  pool  system,  there  were  systematic  decreases  in  work 
interruptions,.  Beginning  with  an  initial  value  of  26.2  percent  there 
was  a significant  decrease  in  work  interruptions  during  the  second  v/eek 
of  implementation  to  15.6  percent.  This  was  followed  by  a slight 
increase  during  the  third  week  of  the  work  pool  implementation  to  17.7 
percent,  but  decreased  to  3.3  percent  during  the  fourth  week  of  the 
implementation.  There  was  a total  reduction  of  17.9  percent  of  the 
sampled  population  who  were  interrupted  from  their  job  activities. 

Further  results  from  the  Daily  Activity  Diaries  indicated  an  increase  in 
the  proportion  of  the  work  day  spent,  performing  primary  work  activities. 
Table  3-4  presents  the  average  length  of  a work  day,  and  the  percent 
of  total  time  and  average  hours  spent  performing  primary  job  activities, 
soldier  preparation  activities,  and  "other  activities."  Values  for  on- 
the-job-training  activities  are  not  presented  due  to  the  low  frequency 
of  their  occurrence  during  the  period  in  which  the  study  was  conducted. 
Although  there  are  minimal  changes  in  the  amount  of  hours  spent,  performing 
primary  job  activities,  there  are  significant  increases  in  the  proportion 
of  the  work  day  in  which  primary  job  duties  were  conducted.  Baseline 
values  of  79.8  percent  and  81.6  percent,  when  compared  with  the  percentage 
obtained  at  the  end  of  the  evaluation  period  (91.2  percent),  indicated 
increases  in  the  proportion  of  time  spent  on  primary  job  activities  of 
11.4  percent  and  9.6  percent  respecti vely . Consistent  with  the  reduction 
in  botli  types  of  work  interruptions  presented  earlier,  there  were  also 
reductions  in  soldier  preparation  activities  and  "other  activities." 

By  decreasing  the  occurrence  of  other  activities  the  worker  was  able  to 
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spend  a greater  proportion  of  his  time  on  his  primary  job.  The  work 
pool  system  accomplished  this  by  assigning  a few  individuals  to  per- 
form other  activities  thereby  allowing  the' remaining  workers  to  focus 
on  the  performance  of  their  primary  tasks. 

3.7.1  Work  Pool  Activity  Analysis.  To  document  the  activities  of 
work  pool  personnel.  Activity  Diaries  were  distributed  on  a daily 
basis  to  the  pool  participants.  An  average  of  five  persons  per  day  were 
assigned  to  the  work  pool,  with  each  worker  assigned  to  the  pool  for 

an  average  of  three  days.  The  results  of  the  Activity  Analysis  for 
work  pool  personnel  are  presented  in  Table  3-5.  These  results  indicated 
that  81.73  percent  of  the  average  work  day  was  spent  performing  work  pool 
taskings.  The  remaining  part  of  the  day,  17.38  percent,  was  spent  awaiting 
assignment  to  work  details.  The  work  pool  supervisor  indicated  that 
during  this  period  of  awaiting  assignment  to  work  details,  the  pool 
personnel  were  kept  busy  by  performing  other  duties.  In  some  cases  the 
pool  supervisor  was  able  to  assign  workers  to  tasks  on  his  own  initiative 
that  had  not  been  directly  assigned  to  the  pool.  These  activities  would 
have  eventually  be  tasked,  but  had  not  reached  a priority  status.  By 
performing  these  tasks  "ahead  of  time,"  the  work  pool  was  able  to  reduce 
future  tasking  load.  Ouring  awaiting  task  assignment  periods,  many  pool 
members  spent  their  time  studying  their  Skill  Qualification  Test  (SQT) 
manuals.  This  provided  the  workers  the  opportunity,  to  study  required 
job  knowledge  tent  material.  In  this  way  the  idle  time  necessary  maintain 
flexibility  for  rapid  response  to  tasking  requests  was  used  effectively 
for  training. 

3 . 8 Work  Pool  Evaluation  Interviews 

3.8.1  First  Sergeants  Interview.  All  three  First  Sergeants  and  the 

work  pool  NCQ  were  gathered  a r .ad  a conference  table  and  a semi -structured 
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TABLE  3-5 

RESULTS  OF  THE  ACTIVITY  ANALYSIS  FOR  WORK  POOL  PERSONNEL 
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interview  was  held  to  evaluate  the  work  pool  system.  The  reason  for  the 
group  interview  was  to  foster  similar  interactions  that  took  place 
during  the  pool  period  in  order  to  elicit  the  kinds  of  problems  that 
may  have  occurred.  Also,  the  group  interview  was  good  in  promoting 
conversation  by  members  stimulating  ideas  or  experiences  other  members 
could  relat  to.  The  interview  was  very  positive  and  productive.  First 
Sergeants  expressed  their  praise  concerning  the  simplicity,  but  high 
effectiveness  of  the  work  pool  system.  The  following  paragraphs  discuss 
the  topic  areas  covered  by  the  interview. 

Managing  Manpower.  First  Sergeants  indicated  that  they  liked  knowing  the 
location  of  individuals  that  were  on  taskings.  Normally,  when  a man  was 
taken  the  First  Sergeant  lost  contact  with  that  individual.  The  First 
Sergeant  knowing  that  this  man  would  be  gone  for  an  entire  week,  could 
plan  around  him  accepting  the  fact  that  he  would  be  gone  for  that  time 
period.  But  for  some  reason  if  a specific  person  was  needed,  the  First 
Sergeant  had  the  option  to  replace  that  person  in  the  pool  and  use  him 
for  a particular  task. 

Responsiveness  of  Work  Pool.  First  S°rgeants  remarked  that  due  to  the 
work  pool  they  were  able  to  be  more  responsive  to  tasking  requests. 

Before  the  pool,  a First  Sergeant  would  have  to  call  down  from  the  orderly 
room  to  the  flightline  (the  two  locations  are  physically  removed)  and  try 
to  locate  an  individual  to  perform  the  tasking.  He  would  have  to  go  down 
the  chain  of  command  (First  Sergeant,  Platoon  Sergeant,  Team  Leader)  to 
find  someone  who  was  not  performing  a critical  task.  The  tasking  would 
go  through  several  hands  and  take  a lot  of  time.  With  the  pool,  the 
First  Sergeant  would  make  only  one  phone  call  to  the  work  pool  NCO  and 
the  NCO  would  respond  immediately. 
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Work  Pool  Flexibility.  The  point  of  down  time  of  pool  personnel  came  up 
in  the  discussion.  Downtime  being  that  time  where  no  taskings  were  given 
and  personnel  were  sitting  with  nothing  to  do.  It  turned  out  to  be  a 
discussion  of  the  trade-offs  between  responsiveness  of  the  work  pool  to 
perform  taskings  and  downtime  periods  where  no  activity  occurred.  The 
general  concensus  favored  the  flexibility  of  the  pool  to  be  responsive  to 
the  tasking  demands  as  long  as  the  soldiers  were  doing  something 
constructive  during  that  down  time.  As  it  turned  out,  many  work  pool 
members  were  studying  their  skill  Qualification  Manual  during  the  slack 
periods.  This  concept  was  further  developed  to  the  extent  that  this 
time  could  be  used  as  an  addition  to  regular  training  in  many  content 
areas.  For  those  individuals  with  reading  problems,  tape  recordings  of 
training  materials  could  be  made  available.  Therefore,  che  downtime  to 
maintain  responsiveness  of  the  work  pool  to  taskings  would  be  converted 
into  productive  time  for  the  individual  soldier. 

Work  Pool  Initiation,  The  work  pool  NCG  remarked  that  Mondays  for  him 
were  difficult  days  in  terms  of  initiating  the  incoming  work  pool  members. 
He  had  to  explain  that  the  work  pool  was  not  just  another  detail  they 
had  to  perform,  but  it  was  a new  system  to  reduce  constant  interruptions 
of  primary  MOS  work  activities.  As  the  week  progressed  work  pool  members 
indicated  that  they  did  not  mind  working  in  the  pool  for  a week  because 
they  realized  they  would  not  be  bothered  again  until  every  one  else 
had  the  chance  to  be  a work  pool  participant.  The  revolve  around  time 
is  a function  of  the  size  of  the  units  involved.  In  this  particular 
case,  where  there  was  a large  amount  of  people  and  only  four  weeks  of 
pool  operation,  only  a small  sample  of  people  were  utilized  for  the  pool. 

Poolable  Taskings.  Whether  or  not  a task  was  considered  a poolable  task 
was  determined  by  the  time  required  to  perform  the  task.  If  a particular 
task  would  take  longer  than  a week  it  was  not  considered  poolable.  If  a 
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particular  task  would  take  longer  than  a week  it  was  not  considered 
poolable.  If  a tasking  required  taking  people  far  away  from  the  local 
area  it  was  not  considered  poolable.  The  most  important  criterion  was  the 
tasking  had  to  be  something  that  anyone  could  perform.  Within  these 

boundaries  there  was  only  one  incidence  where  a tasking  was  refused.  A 

tasking  request  came  to  the  pool  to  put  up  a bulletin  board  up  in  an 

orderly  room.  The  pool  NCO  said  that  a CQ  was  sitting  in  the  room  with 

nothing  more  to  do  than  answer  the  telephone  and  that  he  should  install 
the  bulletin  board  since  it  required  only  pounding  in  two  nails.  In  other 
instances,  it  was  found  that  many  taskings  previously  done  by  the  "hey  you" 
method  were  performed  much  more  efficently  by  the  pool.  For  instance 
distributing  the  Fort  Hood  newspaper  used  to  take  a good  part  of  the 
day  by  the  time  a task  team  was  formulated.  With  the  pool,  a team  of 
individuals  were  already  assembled  with  proper  supervision  and  the  task 
was  completed  in  early  morning.  Many  tasks  were  initiated  and  completed 
by  the  pool  iteself  resulting  in  accomplishing  a task  before  it  became 
an  issue.  This  case  is  exemplified  by  the  painting  of  skid  pads  on  the 
flightline.  Not  only  did  the  work  pool  complete  this  task  much  faster 
tha  it  normally  is  done,  but  it  saved  other  people  from  having  to  do  it 
for  the  upcoming  Inspector  General  inspection.  Due  to  the  work  pool 
there  were  less  things  to  prepare  for  resulting  in  less  time  for  other 
organizational  members  away  from  their  primary  job.  One  other  example 
of  a tasking  performed  by  the  pool  was  that  of  parade  preparation.  Pool 
members  would  mow  the  lawns,  set  up  seating,  and  assist  communications 
people  with  the  public  address  system. 

Implementation  Difficulty.  The  First  Sergeants  were  asked  how  difficult 
the  system  was  to  implement.  They  confessed  in  the  beginning  they 
perceived  it  was  going  to  be  very  difficult  to  work  with  and,  in  fact, 
kept  looking  for  potential  problems.  Once  the  system  got  under  way, 
they  realized  how  useful  it  was  to  go  through  only  one  person  to  handle 
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tasking  requests.  They  indicated  that  after  a system  like  this  one  has 
been  in  operation  for  a period  of  time  many  of  the  agencies  that  require 
manpower  would  go  directly  to  the  work  pool  rather  than  going  through 
the  First  Sergeants. 

3.8.2  Platoon  Sergeants'  Interview.  Platoon  Sergenats  were  also 
assembled  in  order  to  obtain  some  feedback  about  the  work  pool  approach. 
Interviews  were  held  at  this  level  because  the  Platoon  Sergeants  were  in 
direct  contact  with  the  workders  during  the  experimental  intervention 
and  may  have  had  a different  perspective  than  the  first  sergeants.  Many 
of  the  comments  provided  by  the  Platoon  Sergeants  were  previously  addressed 
by  the  First  Sergeants,  however  some  additional  issues  were  identified 
and  discussed.  A sunmary  of  these  issues  is  presented  below. 

Work  Force  Control.  Platoon  Sergeants  indicated  that  the  work  pool  system 
enabled  them  to  have  greater  control  over  the  men  in  their  platoon. 
Initially  they  indicated  that  being  without  the  services  of  any  worker 
is  undesirable,  however  after  becoming  fainilar  with  the  work  pool 
approach,  they  found  that  they  could  maintain  more  control  over  their 
platoon  members.  They  knew  in  advance  that  a specific  worker  would 
be  at  the  work  pool,  and  they  could  make  compensations  within  their 
platton  to  lessen  the  impact  of  his  absence.  If  a specific  individual 
was  needed  to  perform  a specific  platton  related  task,  but  was  presently 
a pool  member,  platoon  sergeants  had  the  option  to  send  a replacement 
to  the  work  pool  so  that  the  specific  individual  could  return  to  the 
platoon.  On  previous  occasions,  a worker  who  was  assigned  to  a work 
detail  returned  only  upon  the  completion  or  that  task.  Under  that  system, 
his  services  would  be  lost  from  the  platoon  for  the  duration  of  the  work 
detail,  or  longer,  and  the  Platoon  Sergeant  had  less  control  over  his 
work  force. 
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It  was  also  mentioned  that  the  work  pool  allowed  Platoon  Sergeants  to 
improve  the  efficiency  of  their  work  force  by  concentrating  on  a worker 
who  requried  remedial  training.  By  having  control  over  who  is  assigned 
to  the  work  pool,  the  Platoon  Sergeants  could  retain  a worker  who  needed 
more  on-the-job  training.  This  would  enable  the  worker  to  stay  in  the 
service  area  and  receive  additional  training  time,  thereby  improving 
job  skills. 

Job  Interruptions.  One  of  the  recurring  themes  in  the  interviews,  was 
the  aspect  of  decreased  interruptions  of  the  Platoon  Sergeants  to  produce 
individuals  for  non-maintenance  taskings.  Before  the  work  pool  imple- 
mentation, they  were  called  upon  to  furnish  a worker  to  do  non-primary 
MOS  job  activity.  They  would  have  to  select  an  individual,  give  him  the 
work  assignment,  then  compensate  for  the  loss  of  the  individual  in  the 
platoon.  These  interruptions  were  random  occurrences  and  ma  v times  the 
interruptions  came  at  critical  moments  in  the  day.  With  the  work  pool 
system  available.  Platoon  Sergeants  usually  were  asked  for  one  individual 
at  the  end  of  a week  to  serve  as  a work  pool  member  for  the  following 
week.  After  that.  Platoon  Sergeants  were  out  of  its  tasking  loop. 

Tasking  requests  would  then  go  directly  to  the  pool  supervisor,  thus 
allowing  the  Platoon  Sergeants  to  experience  less  job  interruptions. 

Personnel  Reactions.  When  questioned  about  the  platoon  members'  attitude 
toward  being  assigned  to  work  pool,  Platoon  Sergenats  indicated  that  the 
work  pool  system  allowed  a worker  to  complete  tasks  more  often.  Workers 
did  not  have  to  leave  the  platoon  to  perform  work  details,  and  this 
increased  their  work  satisfaction.  Furthermore , the  Platoon  Sergeants 
related  that  when  workers  returned  from  the  work  pool  they  appeared  to 
be  "ready"  to  work.  The  platoon  members  knew  that  they  would  be  assigned 
to  the  work  pool  for  a period  of  time,  but  when  they  returned  they  would 
not  be  interrupted  while  performing  their  primary  job. 
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Implementing  the  Work  Pool  System  into  the  Military.  The  Platoon  Sergeants 
were  asked  whether  they  felt  the  work  pool  system  should  be  continued  in 
the  Army,  and  what  changes  they  would  make  to  improve  the  system.  They 
unanimously  indicated  that  the  work  pool  should  be  continued  as  a method 
for  assigning  men  to  work  details.  Their  main  reasons  were:  (1)  the 
work  pool  system  enabled  greater  control  over  the  platoon  members; 

(2)  it  facilitated  the  scheduling  of  job  activities;  (3)  it  reduced  job 
interruptions  for  both  platoon  members  and  Platoon  Sergeants;  and  (4)  it. 
was  easy  to  implement  and  could  effectively  allocate  manpower  to  work 
taskings.  In  general,  they  readily  supported  the  work  pool  concept  and 
felt  that  it  was  an  effective  system  that  should  be  continued  in  the 
Army  setting. 

3.9  Discussion 


The  new  scheduling  approach  established  a work  pool  system  from  which 
personnel  could  be  assigned  to  perform  non-maintenance  work  details  in 
a team  fashion.  Due  to  the  dynamic  characteristics  of  a work  pool  system, 
it  can  be  demand-responsive  to  tasking  requests  and  fulfill  these 
requests  as  mov-e  efficiently  than  they  are  currently  being  met.  Maintenance 
personnel  performing  their  primary  MOS  job  duties  would  not  be  interrupted 
as  often  ar  they  were  in  the  previous  system.  These  previous  methods  of 
scheduling  personnel  to  tasking  requests,  resulted  in  workers  being 
disrupted  while  performing  their  primary  job  duties  and  created  unnecessary 
start-up  and  shut-down  procedures  with  increased  overall  task  performance 
times.  The  new  scheduling  techniques  utilized  a small  segment  of  the 
work  force  to  fulfill  tasking  requests,  thereby  allowing  the  remaining 
workers  to  efficiently  perform  their  maintenance  duties. 

Results  of  the  evaluation  indicated  overall  levels  of  success  for  using 
the  work  pool  approach  as  a manpower  scheduling  device.  The  work  pool 


was  able  to  fulfill  the  tasking  requests  from  a number  of  sources, 
including  First  Sergeants,  the  Squadron  CSM,  troop  supply  sergeants, 
the  Squadron  Operator's  Office  and  from  the  Brigade  level.  The  versatility 
of  the  work  pool  is  attested  to  by  the  wide  variety  of  tasks  which  were 
performed.  Some  examples  are  painting  details,  installation  support 
activities,  guard  duty,  and  distributing  the  military  newspaper.  In 
addition  to  the  specific  tasking  requests,  the  work  pool  was  able  to 
provide  a preventive  tasking  function  by  performing  tasks  that  would 
eventually  be  tasked  through  channels  but  had  not  yet  been  formally 
requested. 

The  impact  of  the  work  pool  system  on  the  total  military  unit  was 
especially  significant.  As  anticipated,  workers  performing  their 
primary  MOS  job  activities  experienced  less  job  interruptions  and  were 
able  to  continuously  perform  their  maintenance  duties.  A larger 
proportion  of  the  work  day  was  spent  performing  primary  maintenance 
activities.  By  achieving  this  end,  maintenance  activities  could  be 
completed  in  a shorter  span  of  time  and  workers  did  not  have  to  resort 
to  overtime  measures  in  order  to  maintain  the  required  operational 
readiness  rates. 

Perhaps  the  most  valuable  indicators  of  the  success  of  the  work  pool 
system  was  provided  by  the  participants  themselves.  FeedDack  from  the 
troops  ovenvhelmi ngly  supported  the  work  pool  system.  Being  directly 
involved  in  the  new  scheduling  approach,  the  troop  personnel  were  highly- 
satisfied  with  the  scheduling  technique,  perceived  reductions  in  job 
interruptions,  and  supported  the  continuation  of  the  work  pool  concept 
in  the  military  setting.  First  Sergeants  and  Platoon  Sergeants  also 
expressed  the  merits  of  the  work  pool  system.  They  indicated  that  the 
new  system  enabled  greater  control  over  their  workers,  facilitated 
scheduling  both  maintenance  and  job  training  activities,  and  allowed 


them  to  be  aware  of  where  personnel  were  ax.  all  times-  They  were 
especial  1y  pleased  with  t lie  ease  in  which  the  work  pool  system  was 
implemented,  and  somewhat  startled  at  the  simplicity  but  yet  overall 
effectiveness  of  the  scheduling  technique.  The  pool  approach  enabled 
them  to  fulfill  worn;  details  faster  by  requesting  personnel  directly 
from  the  Work  Pool  Supervisor,  instead  of  going  through  the  traditional 
chain-of-command  procedures. 

In  summary,  the  work  pool  approach  was  able  to  achieve  successful  results 
in  two  major  areas.  First,  the  reduction  in  job  interruptions  provided 
the  workers  with  an  opportunity  to  focus  their  attention  on  the  job 
"at  hand."  Workers  no  longer  had  to  worry  about  setting  up  a work 
station,  then  being  reassigned  to  perform  another  task.  They  could 
initiate  and  complete  a whole  and  definable  task.  This  job  quality, 
commonly  referred  to  as  job  closure,  is  an  important  ingredient  in 
personal  job  satisfaction. 

Secondly,  the  overall  effectiveness  of  the  organization  was  facilitated 
via  the  increased  manoower  control.  Work  supervisors  were  able  to  better 
schedule  their  available  manpov/er  because  they  knew  that  personnel  would 
not  be  called  away  from  a work  station.  This  control  better  enabled 
them  t.o  meet  the  maintenance  requirements. 

Although  further  evaluations  of  the  work  pool  approach  are  needed  to 
cross  validate  the  present  findings,  initial  results  are  extremely 
encouraging.  The  simplicity  of  implementing  this  scheduling  technique 
and  its  immediate  effectiveness  clearly  indicates  that  the  work  pool 
system  is  a viable  organizational  incentive  for  increasing  both  overall 
system  efficiency  and  worker  satisfactions. 
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APPENDIX  A 

DAILY  ACTIVITY  ANALYSIS  --  DATA  COLLECTION  MATERIALS 
A1  - Daily  Task  Diary  (Job  Analysis) 

A2  - Daily  Activity  Diary  (Implementation  Period) 
A3  - Daily  Activity  Diary  (Work  Pool  Personnel) 
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APPENDIX  A- 2.  DAILY  ACTIVITY  DIARY  (IMPLEMENTATION  PERIOD) 
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APPENDIX  A-3.  DAILY  ACTIVITY  DIARY  (WORK  POOL  PERSONNEL) 


APPENDIX  B 


TASKING  ANALYSIS  - DATA  COLLECTION  MATERIALS 

B1  - Task  Demands  Form  (Job  Analysis) 

B2  - Tasking  Request  Form  (Implementation  Period) 


APPENDIX  B-l.  TASK  DEMANDS  FORM  (JOB  ANALYSIS) 


NOTES : 

TASK  DEMANDS  FORM 
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1.  N&O0AT  ALL  USKINGS  EACH  DAY  ON  THIS  CARO 

2.  INCLUDE  LONG  LCAOHM*  TASKING  (TRNG,  ETC ) 
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5.  IF  10  TASKING  0<CU«S  DUN  INC  THE  DAT,  »«T 
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U,  IF  moke  than  FOUA  TASKINGS  occufl  IN  ONE  DAT, 
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APPENDIX  C 


PERSONNEL  ATTITUDES  - DATA  COLLECTION  MATERIALS 


Cl  - Perceptronics  Oob  Survey 

C2  - Work  Pool  Evaluation  Form  (Troop) 

C3  - Work  Pool  Evaluation  Interview  (First  Sergeants) 

C4  - Work  Pool  Evaluation  Interview  (Platoon  Sergeants) 
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APPENDIX  C-l.  PERCEPTRONICS  JOB  SURVEY 


UNIT 

PLATOON 


NAME. 


PERCEPTRONICS  JOB  SURVEY 


PERCEPTRONICS 


6271  V ARIEL  AVENUE  • WOODLAND  HIUS  * CALIFORNIA  9 1364  • PHONE  (213)  834-7470 


9 


PERCEPTRONICS  JOB  SURVEY 


This  questionnaire  was  developed  as  part  of  a Perceptronics 

STUDY  TO  INVESTIGATE  THE  INFLUENCES  OF  ORGANIZATIONAL.  FACTORS 
ON  PERSONNEL  PRODUCTIVITY  AND  JOB  SATISFACTION. 

ON  THE  FOLLOWING  PAGES  YOU  WILL  FIND  SEVERAL  DIFFERENT  KINDS 
OF  QUESTIONS  ABOUT  YOUR  JOB.  SPECIFIC  INSTRUCTIONS  ARE  GIVEN 
AT  THE  START  OF  EACH  SECTION.  PLEASE  READ  THEM  CAREFULLY. 

THE  QUESTIONS  ARE  DESIGNED  TO  OBTAIN  YOUR  PERCEPTIONS  OF  YOUR 
JOB  AND  YOljR  REACTIONS  TO  IT. 

THERE  ARE  NO  "TRICK"  QUESTIONS.  YOUR  INDIVIDUAL  ANSWERS  WILL 
BE  KEPT  COMPLETELY  CONFIDENTIAL.  PLEASE  ANSWER  EACH  ITEM  AS 
HONESTLY  AND  FRANKLY  AS  POSSIBLE. 


Thank  you  for  your  cooperation 


r 


SECTION  2 


This  part  of  the  questionnaire  asks  you  to 


DESCRIBE  YOUR  JOE , AS 


AS  YOU  CAN, 


Please  do  ttoi  use  This  part  of  the  questionnaire  to  show  how  much  you  like  or  dislike  your  job. 
Questions  about  that  will  come  later.  Instead,  try  to  make  your  descriptions  as  accurate  and  as 
objective  as  you  possibly  can. 

A SAMPLE  QUESTION  IS  GIVEN  BELOW. 

A,  To  WHAT  EXTENT  DOES  YCUR  JCB  REQUIRE  YOU  TO  WORK  WITH  MECHANICAL  EQUIPMENT? 


Very  LITTLE;  THE  JOB 
REQUIRES  ALMOST  NO 
CONTACT  WITH  MECHANICAL 
EQUIPMENT  OF  ANY  KIND. 


Moderately 


VERY  MUCH;  THE  JOB 
REQUIRES  ALMOST 
CONSTANT  WORK  WITH 
MECHANICAL  EQUIPMENT, 


You  ARE  TO  LiBLLt  THE  NUMBER  WHICH  IS  THE  MOST  ACCURATE  DESCRIPTION  OF  YOUR  JOB, 

If,  FOR  EXAMPLE,  YOUR  JOB  REQUIRES  you  TO  WORK  WITH  MECHANICAL  EQUIPMENT  A GOOD  DEAL 
Or  Ti-ir  TI."c  ""  BUT  ALSO  REQUIRES  SO.’iE  PAPER*/ ukn  --  YOU  rtiuH'  CIRCLE  Tnc  numBEh  $i.\, 

AS  WAS  DONE  IN  TKE  EXAMPLE  ABOVE. 

1.  HOW  MUCH  AUTONOMY  IS  THERE  IN  YOUR  JOB?  That  IS,  TO  WHAT  EXTENT  DOES  YOUR  JOB  PERMIT  YOU  TO 
DECIDE  OH  YOUR  OWN  HOK  TO  GO  ABOUT  DOING  THE  WORK? 


V .RY  LITTLE;  THE 
JOB  GIVES  ME  ALMOST 
NO  PERSONAL  "SAY" 
ABOUT  HOW  AND  WHEN 
THE  WORK  IS  DOME, 


Moderate  autonomy; 

MANY  TH 1 MGS  ARE 
STANDARDIZED  AND  NOT 

under  my  control,  but 
I can  make  some 

DECISIONS  ABOUT  THE 


Very  much;  the  job 
gives  me  almost  COMPLETE 
RESPONSIBILITY  FOR 
DECIDING  HOW  AND  WHEN 
The  WORK  IS  DONE. 


2,  To  WHAT  EXTENT  DOES  YOUR  JOB  INVOLVE  DOING  A "wHOlF11  AND  IDPNTIPIARIF  PIFCF  OF  WQRh?  That  IS, 

IS  THE  JOB  A COMPLETE  PIECE  OF  WORK  THAT  HAS  AN  OBVIOUS  BEGINNING  AND  END?  Or  IS  IT  ONLY  A SMAL- 
EAfil  OF  THE  OVERALL  PIECE  OF  WORK,  WHICH  IS  FINISHED  BY  OTHER  PEOPLE  OR  BY  AUTOMATIC  MACHINES? 


My  JOB  IS  ONLY  A 
TINY  PART  OF  THE 
OVERALL  PIECE  OP 
WORK;  THE  RESULTS 
OF  MY  ACTIVITIES 
CANNOT  BE  SEEN  IN 
THE  FINAL  PRODUCT 
OR  SERVICE. 


My  joe  is  a moderate- 
sized "chunk"  of  the 

OVERALL  PIECE  OF  WORK; 
MY  OWN  CONTRIBUTION 
CAN  BE  SEEN  IN  THE 
PINAL  OUTCOME. 


My  JOB  INVOLVES  DOING 
THE  WHOLE  PIECE  OF 
WORK,  FROM  START  To 

Finish;  the  results  of 
MY  ACTIVITIES  ARE  EASILY 
SEEN  IN  THE  final 
PRODUCT  OR  SERVICE. 


How  MUCH  VwRlETV  is  there  IS  YOU!!  JOB?  That  IS,  to  what  extent  does  the  JOB  REQUIRE  you  to  do 

MANY  DIFFERENT  THINGS  AT  WORK,  USING  A VARIETY  OF  YOUR  SKILLS  AND  TALENTS? 


1 2 3 4 5 G ? 


Very  little,  the  job  Moderate 

REQUIRES  ME  TO  DO  THE  VARIETY 

SAME  ROUTINE  THINGS 
OVER  AND  OVER  AGAIN, 


Very  much;  t;ie  JOB 

REQUIRES  ME  TO  DO  MANY 
DIFFERENT  THINGS,  USING 
TOOLS,  USING  A NUMBER 
OF  DIFFERENT  SKIlLS 
AND  TALENTS. 


In  GENERAL,  HOW  SIGNIFICANT  OR  IMPORTANT  IS  YOUR  JOB?  This  IS,  ARE  THE  RESULTS  OF  YOUR  WORK 
LIKELY  TO  SIGNIFICANTLY  AFFECT  The  lives  or  well-being  cf  other  people? 


1 2 3 4 — • — 5 6 7 


Not  very  significant;  Hoderatel1 

THE  OUTCOMES  OF  MY  SIGNIFICANT, 

WORK  ARE  d£I  LIKELY  TO 

have  important  effects 
on  other  people. 


Highly  significant;  the 
outcomes  of  my  work  can 
AFFECT  other  PEOPLE  IN 
VERY  IMPORTANT  WAYS. 


To  WHAT  EXTENT  DO  MANAGERS  OR  CO-WORKERS  LET  YOU  KNOW  HOW  WELL  YOU  ARE  DOING  ON  YOUR  JOB? 


1 


■2 3 4 —5 — — — 6 7 


Very  little;  managers 

OR  CO-WORKER  ALMOST 
never  let  me  KNOW  HOW 
well  1 AM  DOING, 


Moderately; 
sometimes  managers 

OR  CO-WORKERS  MAY 
GIVE  ME  "FEEDBACK"; 
OTHER  TIMES  THEY 
MAY  NOT  . 


Very  much;  managers  or 

CO-WORKER5  PROVIDE  MF 
WITH  ALMOST  CONSTANT 
"FEEDBACK"  ABOUT  HOW 
WELL  1 AM  DOING, 


To  WHAT  EXTENT  DOES  DOING  THF  JOB  ITSEi  F PROVIDE  YOU  WITH  INFORMATION  ABOUT  YOUR  WORK  PERFORMANCE 

That  is,  does  the  actual  work  itself  provide  clues  about  how  well  you  are  doing  — aside  from  any 

"FEEDBACK."  CO-WORKERS  OR  SUPERVISORS  may  PROVIDE? 


Very  little;  the  job 
itself  is  set  up  so  I 
COULD  WORK  FOREVER  WITHOUT 
FINDING  OUT  HOW  WELL  I AM 
DOING, 


4 5 

Moderately; 

SOMETIMES  DOING  THE 
JOB  PROVIDES  "FEEDBACK1 
TO  ME;  SOMETIMES  IT 
DOES  NOT. 


Very  much;  the  job  is 

SET  UP  SO  THAT  1 GET 
ALMOST  CONSTANT 
"FEEDBACK"  ABOUT  HOW 
WELL  1 AM  DOING, 


SECTION  3 


Listed  below  are  a number  of  statements  which  could  be  used  to  describe  a job. 

You  ARE  TO  INDICATE  WHETHER  EACH  STATEMENT  IS  AN  ACCURATE  OR  AN  INACCURATE 
DESCRIPTION  OF  VQHR  JOB. 

Once  again,  please  try  to  be  as  objective  as  you  can  in  deciding  how  accurately  each  statement 
DESCRIBES  YOUR  JOB  — REGARDLESS  OF  WHETHER  YOU  LIKE  OR  DISLIKE  YOUR  JOB, 

Write  a number  in  the  blank  beside  each  statement,  based  on  the  following  scale: 

How  accurate  is  the  STATEMENT  IN  DESCRIBING  YOUR  JOB? 


Very  Hostly  Slightly  Uncertain  Slightly  Mostly  Very 

Inaccurate  Inaccurate  Inaccurate  Accurate  Accurate  Accurate 

1.  The  job  requires  me  to  use  a number  of  complex  or  high-level  skills  


2.  The  job  is  arranged  so  that  I do  Mil  have  a chance  to  do  an  entire  piece  of  work  from 


BEGINNING  TC  END 


3.  Just  do  I No  ~nt  nCRK  R E G O’  i RED  B"i  7nC  jOB  PROVIDES  HAftY  CriAiiCES  ^ OR  ric  TO  FIGURE  OUT 


how  well  I AM  doing 


4,  The  JOB  IS  QUITE  SIMPLE  AND  REPETITIVE  


5.  The  SUPERVISORS  AND  CO-WCRKERS  ON  THIS  JOE  ALMOST  NEVER  GIVE  ME  ANY  "FEEDBACK"  ABOUT 

HOW  WELL  I AM  DOING  IN  MY  WORK  

6.  This  job  is  one  where  a lot  of  other  people  can  be  affected  by  how  well  the  work  gets  done, 


7.  The  JOB  DENIES  ME  any  CHANCE  TO  USE  my  PERSONAL  INITIATIVE  OR  JUDGEMENT  iN  CARRYING 


our  thf.  work 


8.  Supervisors  often  let  me  know  how  well  they  think  I am  performing  the  job 


9.  The  job  provides  me  the  chance  to  completely  finish  the  TASKS  I BEGIN 


10.  The  job  itself  provides  very  few  clues  about  whether  or  not  1 AM  performing  well 


11.  The  job  gives  me  considerable  opportunity  for  independence  and  freedom  in  how  I 


DO  MY  WORK 


12.  The  -JOB  ITSF.lF  IS  UOI  very  significant  or  important  in  the  broader  scheme  of  things  .... 


SECTION  H 


Each  of  the  statements  below  is  something  that  a person  might  say  about  his  or  hf.r  job.  You  are  to 

INDICATE  YOUR  OWN  PERSONAL  FEELINGS  ABOUT  YOUR  JOB  BY  MARKING  HOW  MUCH  YOU  AGREE  WITH  EACH  OF  THE 
ST  AT  tMcWT S . 


Write  a number  in  the  blank  for  each  statement,  based  on  this  scale: 


How  MUCH  DO  YOU 


] 

0 

3 — ■ — 

Lj  — 

5 

6 

7 

Disagree 

Strongly 

Disagree 

Di  sagree 
Slightly 

Neutral 

Agree 

Slightly 

Agree 

Agree 

Strongly 

1,  My  OPINION  OF  MYSELF  GOES  up  WhEN  I DO  this  job  well 


2.  Generally  speaking,  i am  very  satisfied  with  this  job  

3,  I FEEL  a great  sense  OF  PERSONAL  SATISFACTION  when  1 do  this  job  well 


. I frequentlt  think  of  quitting  this  job 


5.  I FEEL  sad  AND  UNHAPPY  when  I DISCOVER  ThAT  I HAVE  PERFORMED  POORLY  ON  THIS  JOB 


6.  I AM  GENERALLY  SATISFIED  with  The  KIND  OF  WORK  I DO  IN  THIS  JOB  

7.  My  OWN  FEEUNGS  GENERALLY  ARE  fifll  AFFECTED  MUCH  ONE  WAY  OR  THE  OTHER  BY  HOW  WELL  I DO 

ON  THIS  JOB 


C-7 


SECTION  5 


NOW  PLEASE  INDICATE  HOW  SATISFIED  YOU  ARE  WITH  EACH  ASPECT  OF  YOUR  JOE  LlSTcD  BELOW,  OnCE 

write  the  appropriate  number  in  the  blank  beside  each  statement, 

How  SAT  1 S 1 F 1 ED  ARE  YOU  JUBJUIS  ASPECT  QF  YOUR  ? 


1 

2 3 

4 

5 

6 

7 

Extremely 

Dissatisfied 

Dissatisfied  Slightly 
Dissatisfied 

IIeutral 

Slightly 
Sat i sf i ed 

Satisfied 

Extremely 

Satisfied 

1,  The  AMOUNT  of  PERSONAL  GROWTH  AND  DEVELOPMENT  i GET  IN  DOING  MY  JOB  

2,  The  DEGREE  OF  RESPECT  AND  FAIR  TREATMENT  1 RECEIVE  FROM  MY  SUPERVISOR 

3,  The  feeling  of  worthwhile  accomplishment  1 get  from  doing  my  job 

£*,  The  amount  of  support  and  guidance  ! receive  prom  my  supervisor  ' 

5,  The  amount  of  independent  thought  and  action  ! can  exercise  in  my  job  

6,  The  amount  of  challenge  in  my  job  

7,  The  overall  quality  of  the  supervision  i receive  in  my  work  


SECTION  6 


Listed  below  are  a number  of  characteristics  which  could  be  present  on  anv  job.  People  differ 

ABOUT  how  MUCH  THEY  WOULD  LIKE  TO  HAVE  EACH  ONE  PRESENT  IN  THEIR  OWN  JOBS.  We  ARE  INTERESTED 
IN  ..EARNING  HOW  MUCH  YOU  PERSONALLY  WOULD  LIKE  TO  HAVE  EACH  ONE  PRESENT  IN  YOUR  JOB. 

Using  the  scale  below,  please  indicate  the  degree  to  which  you  would  like  to  have  each  characteristic 

PRESENT  IN  YOUR  JOE. 


4 5 6 7 S 9 10 

Would  like  Would  like  Uould  like 

having  this  only  having  this  having  this 

a moderate  amount  very  much  e&IBEMEly  much 

(OR  LESS) 

1.  High  respect  and  fair  treatment  from  my  supervisor 

2.  Stimulating  and  challenging  work 

?.  Chances  to  exercise  independent  thought  and  action  in  my  job  

4 . Great  job  security  

5.  Very  friendly  co- workers  

6.  Opportunities  to  learn  hew  things  from  my  work 

7 . High  salary  and  good  fringe  benefits  

8.  Opportunities  to  be  creative  and  imaginative  in  my  work  

9.  Quick  promotions  

10.  Opportunities  for  personal  growth  and  development  in  my  job  


11.  A sense  of  worthwhile  accomplishment  in  my  work 


SECTION  7 


This  section  involves  various  aspects  of  your  job.  You  are  to  rate  to  what  extent  you  believe  the 

FOLLOWING  ITEMS  ARE  TRUE  BY  PUTTING  THE  APPROPRIATE  NUMBER  ON  THE  RATING  SCALE  IN  THE  SPACE  PROVIDED. 

1 2 3 4— 5 

Very  Little  Little  Some  Great  Very  Great 

Extent  Extent  Extent  Extent  Extent 

1,  To  what  extent  do  supervisors  give  assignments  or  directions  that  CONFLICT  WITH 

DIRECTIVES  GIVEN  BY  OTHER  SUPERVISORS?  

2,  To  WHAT  EXTENT  DO  YOU  RECEIVE  CLEAR  JOB  INSTRUCTIONS  PROM  YOUR  SUPERVISORS? _____ 

3,  To  WHAT  EXTENT  DOES  YOUR  SUPERVISOR  ask  your  opinion  when  a problem  related  TO  YOUR 

WORK  ARISES?  

4,  To  WHAT  EXTENT  DOES  YOUR  SUPERVISOR  SET  A GOOD  EXAMPLE  FOR  HIGH  PERFORMANCE? 

5,  To  WHAT  EXTENT  IS  IT  DIFFICULT  TO  GET  PROBLEMS  RESOLVED  BECAUSE  THOSE  IN  AUTHORITY  DO 

NOT  RESPOND  TO  OR  MAKE  PROMPT  DECISIONS  OR  RECOMMENDATIONS? 

6,  To  what  EXTENT  DOES  YOUR  SUPERVISOR  PROPERLY  MONITOR  YOUR  WORK  PERFORMANCE? 

7,  To  what  extent  is  work  time  lcst  through  poor  scheduling  and  planning? 

8,  To  WHAT  EXTENT  DOES  YOUR  SUPERVISOR  CORRECT  YOUR  BEHAVIOR  IF  YOU  PERFORM  POORLY  IN 

YOUR  JOB? , 

9,  To  what  EXTENT  is  INFORMATION  CONCERNING  REASONS  WHY  THINGS  ARE  DONE  THE  WAY  THEY  ARE 

COMMUNICATED  TO  WORKING  PERSONNEL?.. 

10.  To  WHAT  EXTENT  IS  YOUR  SUPERVISOR  ABlE  TO  PLAN  AND  COORDINATE  YOUR  WORK  GROUP'S 

ACTIVITIES  SO  THAT  MAXIMUM  PERFORMANCE  15  POSSIBLE?  

11.  To  WHAT  EXTENT  DO  INTERRUPTIONS  OCCUR  IN  YOUR  DAILY  ROUTINE  THAT  TAKE  YOU  AWAY  FROM  YOUR 

PRIMARY  JOB? 

12.  To  WHAT  EXTENT  IS  YOUR  SUPERVISOR  RESPONSIBLE  TO  THE  NEEDS  OF  HIS  SUBORDINATES?,,,, 

13.  To  WHAT  EXTENT  DC  YOU  ENJOY  PERFORMING  YOUR  PRIMARY  JOB? 

14.  To  WHAT  EXTENT  DOES  YOUR  GROUP  WORK  WELL  TOGETHER  AS  A TEAM?,,, 

15.  TO  WHAT  EXTENT  ARE  WORKERS  HERE  UNDER  A LOT  OF  PRESSURE  TO  GET  JOBS  FINISHED? 

15,  To  WHAT  EXTENT  WOULD  you  LIKE  TO  SPEND  MORE  TIME  PERFORMING  YOUR  PRIMARY  JOB? 
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Very  Little  Little  Some  Great  Very  Great 

Extent  Extent  Extent  Extent  Extsnt 

17.  To  what  extent  does  the  performance  of  your  job  contribute  to  the  effectiveness  of 

your  primary  JOB? _ 

iZ.  To  HHAT  EXTENT  does  your  supervisor  emphasize  high  standards  of  PERFORMANCE? _ 

19.  To  what  extent  does  your  supervisor  make  clear  to  you  what  aspects  of  your  performance 

HE  considers  to  be  most  important? _ 

20.  To  what  extent  does  your  supervisor  encourage  you  to  he_p  in  developing  work  methods 

AND  JOB  PROCEDURES? _ 

21.  To  what  EXTENT  Du  YOU  SPEND  vOUR  TIME  P£RrORM  1 NG  YOUR  PRIMARY  JOB?.,,, __ 

22.  To  WhAT  EXTFNT  DOES  YOUR  SUPERVISOR  LET  YOU  DO  YOJR  WORK  IN  TrE  WAY  YOU  THINK  IS  BEST?, 

23.  To  WHAT  extent  can  a worker  be  PROUD  TO  say  he  works  here?  , 

24.  To  what  extent  DO  DISCUSSIONS  with  other  MEMBERS  OF  your  work  GROUP  ASSIST  YOU  IN 

PERFORMING  YOUR  JOB?  

25.  To  what  extent  do  workers  in  YOUR  work  group  trust  and  have  confidence  in  YOUR 

SUPERVISOR?  

26.  Tc  what  extent  are  your  job  duties  clearly  defined  by  your  supervisor?....,. 

27.  To  what  extent  is  your  j~.z  as  IMPORTANT  a?  YOU  WERE  led  tc  believe  in  YOUR  INITIAL 

TRAINING? 

28.  To  what  extent  is  information  communicated  ouickly  TO  you  concerning  changes  in 

PROCEDURES/  POLICIES/  ETC? 

29.  To  WHAT  extent  IS  your  SUPERVISOR  CONCERNED  with  the  quality  of  WORK  you  turn  out 

In  YOUh  PRESENT  jGB?  , 

30.  To  WHAT  EXTENT  WiLL  YOUR  SUPERVISOR  GO  OUT  of  his  way  to  help  you  DO  an  OUTSTANDING 

JOB?  

31.  To  WHAT  extent  is  YOUR  SUPERVISOR  MORE  CONCERNED  ASuUT  MEETING  SCHEDULES  THAN  HE  IS 

ABOUT  THE  WELFARE  OF  HIS  WORKERS?  

32.  To  what  EXTENT  IS  YOUR  SUPERVISOR  SUCCESSFUL  IN  HIS  INTERACTIONS  WITH  HIGHER  LEVELS 

OF  COMMAND? 


C-ll 


Very  little  little  Some  Great  Very  Great 

Extent  Extent  Extent  Extent  Extent 


To  WHAT  EXTENT  DOES  IT  BOTHER  YOU  TO  HEAR  (OR  READ  ABOUT)  SOMEONE  CRITICIZING  THIS 
UNIT  OR  COMPARING  THIS  UNIT  UNFAVORABLY  TO  OTHER  UNITS?  


To  WHAT  EXTENT  DOES  YOUR  SUPERVISOR  PROPERLY  MONITOR  YOUR  PERFORMANCE? 


To  WHAT  EXTENT  ARE  WORKERS  HERE  UNDER  A LOT  OF  PRESSURE  TO  GET  JOBS  FINISHED? 

To  WHAT  EXTENT  ARE  YOU  CALLED  AWAY  FROM  YOUR  PRIMARY  JOB  TO  PERFORM  OTHER  DUTIES 
OR  DETAILS? 


To  WHAT  EXTENT  DO  YOU  RECEIVE  FORMAL,  ON  THE  JCB  TRAINING? 


To  WHAT  EXTENT  DO  YOU  RECEIVE  INFORMAL,  ON  THE  JOE  TRAINING? 

TO  WHAT  EXTENT  IS  THE  ON  THE  JOB  TRAINING  YOU  RECEIVE  HELPFUL? 

To  what  extent  have  you  missed  on  the  job  training  because  you  wfre  called  away  for 
other  duties  or  details? 


To  what  extent  do  1 have  enough  time  to  take  care  gf  my  personal  and  fam'  < needs? 

To  what  extent  are  workload  and  time  'actors  taken  into  consideration  in  planning 
work  group  assignments? 

To  WHAT  extent  ARE  work  ASSIGNMENTS  made  on  a fair  basis?  

To  WHAT  extent  are  YOU  GIVEN  The  CHANCE  TO  COMPLETELY  finish  the  TASKS  you  begin?. 
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APPENDIX  C-2.  WORK  POOL  EVALUATION  FORM  (TROOP) 


Were  you  ever  assigned  to  the  work  pool?  Yes No 

Use  this  scale  to  answer  the  following  questions: 


1 

2 

3 

4 

5 

Very  Little 

Li ttle 

Some 

Great 

Very  Great 

Extent 

Extent 

Extent 

Extent 

Extent 

(1)  To  what  extent  has  the  amount  of  primary  job  interruptions 

decreased  since  the  work  pool  system  began?  . . 

(2)  To  what  extent  did  the  work  pool  system  directly  affect 

you? 

(3)  To  what  extent  did  you  like  the  work  pool  system  for 

scheduling  manpower  to  work  details?  


(4)  To  what  extent  do  you  feel  the  work  pool  system  is  an 

effective  method  of  assigning  individuals  to  work  tasks 
even  though  you  may  not  personnaly  like  it?  . . 

(5)  To  what  extent  do  you  feel  the  idea  of  a work  pool  system 

should  be  continued?  . 


APPENDIX  C-3 . WORK  POOL  EVALUATION  INTERVIEW  (FIRST  SERGEANTS) 


1.  Were  you  able  to  reduct  the  amount  of  task  requests  to  the 
platoon  sergeants,  due  to  the  presence  of  the  work  pool? 

2.  How  effective  do  you  perceive  the  work  pool  system  to  be? 

3.  Was  the  work  pool  system  easy/difficult  to  organize  and  implement? 

4.  Did  you  ever  find  that  the  work  pool  could  not  accommodate  a 
task  request  due  to  unavailability  of  manpower? 

If  so,  how  frequently? 

5.  Did  you  find  that  you  had  to  check-back  with  the  pool  supervisor 
to  ensure  the  task  was  done? 

6.  What  do  you  think  are  the  attitudes  of  the  platoon  sergeants 
toward  the  work  pool  system? 

7.  Do  you  feel  the  work  pool  system  can  be  effectively  incorporated 
into  the  military  setting?  Why  or  why  not?  Modifications? 
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APPENDIX  C-4.  WORK  POOL  EVALUATION  INTERVIEW  (PLATOON  SERGEANTS) 


1.  Do  you  feel  the  work  pool  system  has  helped  you  to  maintain 
a more  stable  work  force?  Greater  amount  of  manpower? 

2.  Do  you  feel  the  troops  liked  the  work  pool  approach?  Why  or 
why  not?  (Reward/Punishment) 

Z.  What  was  the  impact  of  having  men  taken  from  your  unit  to 

participate  in  the  work  pool  on:  Administering  OJT : Scheduling 
of  work?  Predictability  of  manpower? 

4.  In  your  opinion,  is  the  work  pool  system  better,  the  same,  or 
worse  than  the  previous  system? 

5.  Do  you  feel  the  work  pool  system  can  be  effectively  incorporated 
into  the  military  setting? 
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